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Applied WimMCBtcsy Jfer V&zmary TechtiLcu#u 7 
tbunh edition, is dcsipncd tor both rhe sradunre 
Technician and the student. As a teaching and reier- 
enw hitih, its purp^ is In help veterinary techno 

cbns became :i;3i iiiliiif will:, ihe ni.mv vtitmii;irv 

ph aim aco Logic .ipents and chcir uan, adverse side 
effects, anddosnpe farms. Wc believe ii is very impor- 
tout for the technician to understand the aws of 

fjtaamiJH'okig.u: m^biCk and tO have Hie :-ihi hty li> ptfO r 

vide cl i*_■ i l i education under [he supervision of the 
attending veterinarian. A lory feature ot this ptfbliea- 
don is a format intended to provide easy and quick 
access to chapter iniomi;itinn. Eiicti chapter is intm- 
dueifd with learning objectives, a clupriir one line, 
and. key terms with sample definitions- “Tcchn.icL.ins 
Ni.*es" throughout the test provide helpful hints and 
important points lechuwiciana should he aware of to 

avm-d i rn?Ts ;irtd iilCrestiK eiheitnCy. 



New ftiimres have been added to rhe Jlnutrh edition 
ro aid rhe srudent and technic kin in the study end 
application of pharmacology, Chapter 2 has new 
and practical infunnalkin on performing calculi 

timts lor CinY-il atll r.1I u unit islo ft problems. ( !ll:ipl l-i 

36 has new end updated material related to neopla¬ 
sia and antincoplastic dTUfls, Chaprcr IS has a new 
section on heTh&l medicine and Appendix D ha? 

npJ;ilL-.l ink^nci^ilwici an rf^ukitlaru that apply In- 

contjolled nubdcanc-efl. 



Evolve Student Learning Resources offer the fol¬ 
low inp new features to reinforce tc-xtbij»;*k content 
and help students master key concepts: 

■ Drug Administration Video*—12 videoa 
demonstrate drup administration rechniqu.es 
(oral, injectable, inhaled) and IV preparation 
for di igs and Cats 


* Drug Calculators u i tli Relaled Es:ercL&es —Six 
drug calculators- with accompanying word 
problems help students perform accurace drug 

tabulation# 


* Drug Label Linage Colketioii —137 photos of 
drop labels, divided by chapter and orp.iniied 
alphabetically, help students become familiar with 
drag information 4i nJ pockaging enccMntmd in 


ptACtltt 

* Animation*—-Ard mat ions of pharnuieolc^ie 
processes, such as passive diffusion and receptor 
interaction, help -students visualise and 
understand key ■Concepts 


Do 


Caleubtion E 


bxefci-.i.s 


reinforce calcubrion skills and provide valuable 


practice in the areas of: 

* Drug Calculation Method.? 

- Oral and Eiillt-r.il Medic:ii ion AlIi'iI inisrT:al il>h 


* Intravenous Infusion 
■ Critical Core Calculations 
* Answers to Review Questions-—Answers to 

chapter review 1 questUins allow students to gauge 

enofipMhoiiilfwi of Ley tnpka 


Our intent in writing rhis hook has been to com¬ 
bine thee^mptehen-siven^s i.sf a veterinary phanti-ii- 
Colc^O' te-xlbi^ik will I the Coverage of pharoWLdr^flC 
fundamcnr.ils needed by veterinary technicians Mo 
longer will veterinary Technician educators have to 
draw from two sources fur rhis type of coverage. The 

NLxiptr and 0tgAitliSrtiOfl af the Information in ibis 

hook will make it a useful reference few the pracikr 
inp technician as well. 


Fknyce P- Wsmamak-ex^ DV r M, MS 
Kathy Lockett Mii.xSey, LVMT 
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VET TECH THREADS 


We are inauflurailns ;® sec of fearures and design 
elements char will be shared with other vet tech 
cities or the Mosby arid S-nundeT5 lists. The purpew 
of the "Wt Tech Threads" b to iftdw it vnritf for 

SI uden IS iiii.I kismcton 111 11iCi.:*igxnr.jfltf lEiulcipk 

books inECi the fast-paced and demand ing vet tech 
curriculum. 

The shared features in Aj^fad PfanmiTct>lj.iEY Jfer 

V&erhwy TstJutici^uw, fourth edit Ian, ItKlude chf 
Gallawlng: 


* Lbes of Objectives herein Oikcli chapter 

■ Technician's Notes boxes appear rhroiighour 
the texr to emphasis information. pn.rrkul.nTly 
Tek^mt *.*■■* the tolt &f veterinary technicians 

* Key Terms are in hold die first rime they appear 
in the chaprer 

* An extensive Glossary of the key terms is at the 
end of the text 


* Cover and internal design rimOarfriH; the 

■ooloffoip atudtnt'fotndly design efiOOurflgtt 

reading hi id learning rtf iIlls core concenc 


m m*i 
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Describe reasons for dispensing rather than pcescrihing drags in 
veteriii^TV ™4tc ihe- 

Dl.scuhs-die prim nr s 1 rnei Irsni d s of Jju^ markiriksg. 


1 


Copyrighted material 





z 


AfPLIEP PhARMAOOLOQY FOR VETERINARY TECHNICIAN!! 


E¥ TERMS 


Adverse Drug Reaction Ai undesirable response 

to a dbug. by a patient It tmy vary in Seventy Ifn&m 
mild to fatal 

AGONIST A dnjg that brings about a specrtk action 
by bifwdirtg wlh th t appropriate receptor. 

Antagonist A drug that inhibits a specific action 

binding with * particular receptor. 

COMPOUNDING Any manipulation (e.g^ dilutmg 

combining) performed to produce a dosage-form 
drug, other than the manipulatory describee .n the 
directions for use on ihe labeling of an approved 
drug product 

Drug A substance used to diagnose, prevent or 
treat disease. 

Efficacy The extent to which a drug the- 
intended effects in a patent 
EscTfiALAfiEL LJse The u&e of a drug that is not spe¬ 
cifically feted on the U.5. Food and Drug Adminis¬ 
tration (FDAViapprOa^d label 
Half-Life The amount of time (usually expressed in 
hours) that it takes far the quantity of a drug in the 
body to be reduced by 50%. 

Manufacturing The bulk production of drugs for 
resale oufcicfe of the velerinaiian-dientipalient 
relationship. 

Metabolism (Bidtransfqrmatio n) Thu bochem- 
iw r l process that alters a drug from an active form 

to a form that; is- inactive or that: can be efeninatsd 
from the body. 


Parenteral The nou:e □“ administration o< injec^ble 
drugs. 

Partition! Coefficient The ratio of the sok-biiiy gf 

substances (eg., gas anesthetics) between two 
stafe in which they may be found (eg., blood and 
gas, gas and subber gocKls). 
prescription (Legend) Drug a drug that 5 Un¬ 
ited to use under the supervision of a veterinarian 

because of potential danger, difficulty of administ¬ 
ration, or other considerations. The tegendi th^rt 
designates a prescription Aug states the folio.vrg: 
“Caufcrn: Federal law r^lrioa this drug to us* by 
or on the order of a licensed vetOHrin." 

Regimen A program for administration of a drug that 
includes the routed th* dose (how mudh) r th* fre- 
quewy (how often), and the duration (for how 

long) of administration. 

Residue An amount of a ck^j still presort in animal 
tbsLi# or products (*.g, m*at milk, eggs) at a parti¬ 
cular point (slaughter or collection). 

ViTERINARiAN-CLIENT-PATIENT RELATIONSHIP 

Thu Set of circumstances that must cueist between 

the veterinarian, tire client, aod the patient before 
the dispensiatg of prescription drugs is appropriate 
Withdrawal Time The length of time it tates for a 
drug to be eliminated from animal tissue or prod¬ 
ucts after it e no longer used. 



Vecet misty redinieLimiire - 1 essential canfipotnenr l A 
the efficient health care delivery ream in veterinary 
medicine- One of the important tasks disc veterinary 
tt>chnki*n? cimy i*it is adfanmiAratim *:ri drup to 

itTiiUiiih l:• 11 I flit? (initil 1 nt ;i veI tfrm;ir:.in_ fkfCnu.^st! ihui 
c;i 4; may have serious, a jnsequcnces in terms of the 
outcome nf a core,. u is mandatory that technicians 
hiivc a dwratgji Ikm fledge of the types -imd sttioiu 
nf dtiiga u.wd in vtitermury medicine. They .ilnmli.1 
have kin undemanding nf the reoanna lor using drills, 
called indications, and the reasons for not using Jmgs, 
called cuntrajruJinaroxn* (p harmac orih e rapeu dies) , They 
,i|mi .<hnuld kroiw what happens to drugs one* they 


enter the hotly (pHiirmibcok .inetks), how drugs exert 
iheir t*lI ^l l> (f hiLTiiiihs-Li-Jyn^rnKH}, :lhlI hi)w nJvTfcf^e 
drug ruacclarm munifisir themsirlves (tmicity). EW- 
causc veterinarians dispense a Luge number of drugs., 
technicians also must he well versed in the compo¬ 
nents id y viilid wtiTiniiri;m<[|ienti|s*tiu-nt relation- 

ship, (lie luifxmanefe! i^pAipei laMinji ol jLipunged 
priduos, and methods. of diem education an the 
proper use of products to avoid toxic effects or resi¬ 
due. Finally, tcchniciiins should have <1 basic undei* 

m 

sti-inding of the Liws lli:il Ripply £l> lLtu^ vw hi veteri¬ 
nary medicine m nd the concept of die 111,1 ikutiu; nf 
veterinary drugs. In short, veterinary technicians 
ttluit have a working knowledge of the science of 
vfcttrilUkry ph^iii^cilogy. 
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Traditional sourcts • * dcugg am plann (.botanical) 

and inknmla. Planis hawe long been a source ii 
drugs. The active compcmefus erf plants chat ait 
useful as drugs Include alkaloids, glycosides, gums, 
re%ins arid ■ >i In- The nmue* of alkaloids usually 

end 3Eii -m^p ,m.l the nairaea <i(: glycoflkks end m -in 

(Williams and Baer, 19W), Examples of alkaloids 
include atropine, caffeine, »r*J nicotine. Digram 
and digitoxin am exampib of glycosides. Bacteria 
;md ifiLiLli (e.g.p Ftalifldiiurrl) pnhliH/e in;my <il I lit; 
aniihLodca (penicillin) and anthelmindcs {ivermec¬ 
tin) in use today. Animals once were impoitam ns n 
wurae of hormones such ks iiuuLin, and us a ^mrcc 
of HinMcmi^ulrints Aich as heparin- Today, most hot* 
monei are syndicated in a lahiKVirciry- Mmcm! 
sources of drugs include electrolytes (sodium, pLms- 
tium, and chloride), iron, selenium, and others. 
Laboratories are one of the most important sources 

L iimfHicly dru^ CjIm' iaii:-;l s Mie laildirtg 

merhoda of reproducing drugs previously obtained 
through plant and animal sources. Advances in re¬ 
combinant deoxyriKmucleic acid (DNA) technol¬ 
ogy have made it passible for animal tnnd human 
ptnduca insulin) in bacteria robe produced in 
large quantities. 



Veterinary pharmaceutic products and supplements 
may contain substances in addition to active ingre- 

Jit'iiis. Iruietive irtgredi^EiW ate cbissi Mia hindrrs, 
coatings, chIlwliii: ageruu, dihmie^mnts, t-rinuU.i Iluis, 

Ellers, flavorings-, flow agents, humec rants, preser¬ 
vatives!. sweeteners, and thickeners (Table l -1). 



Wtciinarians are challenged by the task ofsesanga 

patient ro determineu diagnosis and arrive at a plan 
of treaunent. If the plan of treatment Includes rhe use 
of drugs, rhe veterinarian must choose an appropriate 
drug and a drug regimen. Tl ie drug is selected ihrough 

the use <it one or mote hroudly defined methods 


called liio^R^ffc. empmcul, ■.* s^mpo-TrwSfc. The diag- 
nostk: method involves assessment of a patient, in¬ 
cluding a history, physkal exuilirunticm. luhiwHtiirY 
reacfl, and other dJagnonic procedures, io artive ar a 
specrSc diagnosis. Once the diagnosis has been Jeter - 
mined, the CH.usn.tave micioofgmism or altered physi¬ 
ologic Stftte revealed fci allow selection 4 if th? np- 

pfoprtott drug. The tiu pineal me Ill-sid calls sill I he uSk 
of practical experience and common sense when rhe 
Jrup choice is made. In othn instances, drugs arc 
chosen to treat the symptoms nr signs of a disease if a 

sjwcihn Jiagnitsis i::;msml del^niiiniAl In veteri¬ 
nary medicine, the comparative com of ,i Jmft also 
may he an important consideration in selection of an 
appropriate drug- Once the drug to be used in treat¬ 
ment hfifl btrn decided, the newt step for the vewri- 

n;iri;fclL iSi Im design the plan for administering [he 
drug. This plan, called a regimen, include* derails 
about the following; 

■ The mure of administration 

* The amount to be given {dosage) 

* How often the drug is tci he given {frequency) 

■ How long die drug will he given (duEViiiMn) 

Eviery drug liyis the potential to cauw harmful 
effects if iT is given m [he wrcnij£ parienr l^j aecurd- 
injq to the wrong regimen. Some medications have 
grenrer potential than others tor producing harmful 

outworn- According to the U-b- FwJ : : inKl Dfrug 
A'diiimislTiiliim (PDA), wIr-ei -i dru^ li;u potential 
ioocLc effects or musr be adminisrered in a wav rliiit 

|T 

requires dhc services of trained personnel, that drug 
cannot he approved for snimal lim; except when 

given utldtr the HLipeTvisinn cif y vet^riniiiriiin. in 
such a aihc, the Jtug is l Lissithd ;i prescription 
drug and musr be labeled with rhe following stLirc- 
ment: “CBrution: Federal law restricts the use of this 
drug to use hy 4ir on the order of a licensed veteri- 
narLin." Thk atittment scimetJmes ls refcfied inss* 
the fe^nd. Lind the drug if. called a legend fpreset - ^- 
tion) drug. Li^ihels that stare "For veterinary use 
only" or "Sold to veterinarians only" do m>t desig- 
nate ptaertprkm drugs. T^chnklitm should Iik 
aware char ppesuiprlon dru^-i ofieji have been ;sp- 
proved by rhe FDA for use in specific species or for 
particular diseases or conditions. VererinnriHns have 

somt dLscretkm to ;i drug in way* not Lttdkated 
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Table M Inactive Ingredients 


inactive ingredient 

Function 

Binder 

Holds tablet together 

Coating 

Protects tablet from breaks absorb¬ 
ing moisture,, and early ffc^itegrglion 

Coloring agents 

Provide color and enhance appearance 

Dfeintegrents- 

Expand when stposed to liquid, allow¬ 
ing tablets and capsules to dissolve 

arid disperse their active ingredients 

Emuisifare 

Allow bHoluble and water-soluble 

agent In mix, so they do not separate 

Fillcrs/dducnts 

Increase bulk or vdumc 

Flavor agents 

Create a desired taste or mask an un- 

desired taste 

Row agents 

Prevent fHwdm from sticking together 

Humcctants 

Hold mosturc in a product 

Preservatives 

Prevent degradation and extend the 

shelf Irfe ol a product 

Swftfctenkjg agents 

Improve taste 

Thickening agents 

increase the viscosity of a product 


Examples 

Cellulose, lactose, meUrylcellulwft sorbitol, 
starch, xylitol, ard others 
Beeswax, carob extract mcthylccllulose, 
cellulose acetate, acrylic resin, and others 
Yellow No. S, annatto, caramel color, 
titanium oxide. FD&C Blue No. I, FD&C Red 
No 3, and others 

Cellulose products, OTSpflvWone, sodium starch 
glycalaftE, and standi 

Stearic acid, xenthan gum* lethicin, and vegefca- 

ble oils 

Calcium carbonate, caloum sulfate, cellulose 

lactose, mannitol, sorbitol, ssucrose, 
and vegetable oils 

Beeswax, carob cxlract g^Ctryl Inacctatc, and 

natural orange 

Calcium state, glyceryl triacetate, polyethylene 
glycol, silica.- -sodium benzoate, and talc 
Glycerin, glycerol, glycerol triacetate, and sorbitol 

Citric acid, glycerct ptfassium benzoate, sodium 

benzoate, and others 

Aspartate, fructose., glycerin, sorbitol sucrose, 

and xylitcl 

MethyfcelHJtase, povidorey sdWol god ottos 


AiLifitL'J boat ^Review Article: Innctivi* liisrcdLcTLT:* in Supplfmefitx,* 20ft7, C..'nnsucnuHLiih.Li 


by the label, if they wkt responsibility for tht out¬ 
come ol tivj. IJiB n? ;i Jmji id y wiiy fifrt jp££lli.£il liy 

chc* label is called extrakbeL use. 

Federal law and Bound medical practices dictate 
char prescription dru^b should not be dispensed In¬ 
discriminately- Before prescription drugs are issued 

nr expabfcel is muk’il ;iL^n n ;i v;iliJ veCdTic'iilr- 

Dn-dinut-patimt rdarionship must exist. For tIih- 
relationship bo occur, several conditions muse he 
met- These include, but are not limited try the 
f-nlli wing: 

* The veterinarian has assumed responsibility for 
making clinicnl judgments nbout the health of 
the Afllmai(s) and th^ need fur treatment, imJ 


the client has agreed to follow the veterinarian^ 
In.stfuCt ICrfiA- 

* The mefinarian Iti.s arfbcLeni knowledge ofdu 
animal(s) to issue a diagmwLs. The veterinarian 
must have seen the animal recently and musr K- 

in 

acquainted with its husbandry, 

■ The vcfCenrLilnifcr'L must he Uvililuhltf lur folloW'Up 
evaluation of the p.icieni. 

Diu^ that do not have enough potential to be 

lOftlC Or that Jo mil require iu.lmmislnilniii in spe¬ 
cial waya Jo not require the nupefvLflkon of a vtier i- 
narlan for administration. These drugs aie called 
owr^dte-cotnUer drugs because they may be pup 
chased without a prescription.. Dmgs rh-nt have the 
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potential for abuse or dependence have been classi¬ 
fied u ctffimiltJ substances. Careful records -of the 

Lwernory atid u«e of these druei rnufi he main- 

mined, and some of thorn must be kept in a Locked 
storage area. 

When a drug and its regimen have been $e- 

Lected* v?hrinftr> twhniuiam wfttn Are directed 
I ills nigh vtrrh.il «ir wfaHtfii indent Il> admiriihier Ll it: 
Jrup. TechnidaiBi have several Important re spams L- 
bilklcs in canrin^ our these orders: 

L. Making .Mire that (he CtitKCI drug is hturig :i lI•- 

mrinksxered 

1. Administering the Jnig by the correct route and 
at the correct time 

1. Carefully uhserviog the animal 's re-'pinse to 

rh<* drug 

4 - Questioning any medi.cari.cna orders that are not 
clear 


5-, Creating and affixing labels to medication con¬ 
tainers accurately 

£». Kk plaining admlniscfAtliMt Instrucckstw to 

clients 

7. Recording appropriate mfonriatioii in the medi¬ 
cal record 

Ted iniciaiUshLMild he aware I hat evtnl when I he 

comer drup is administered in a correct manner, on 
unexpected adverse Teaciinn mipht occur in a 
patient- All advene reactions should he* reported 

Immediately to the veterinarian. 



PhaffQSColElnedCfl is the complex sequence of 
events thai occurs after a dny is administered, to a 
patient (Figure l- 1 ). Once a drup has been plvcn., 



V 

E s£ nrf! ivTi 


Figure i-i 


Oullinr of Hie presbfe-sequence u\ evenly tfirt fl dru£ rnaylDlow o iin. jnimgrs body. 


Copyrighted material 
























































6 


AfPIIED PhAIMACOLOGY FOR VETERINARY TECHNICIANS 


ir is available for absorption into the bloodstream 

and delivery to the site where it will cmt! its 

iKTinn. Alter : : i drug is altoorhtd, it is distributed In 

various- fluids .null dsauea m rliir body. It Is not 

■ 

enough for the drug simply to reach the Jeered 
area, however. It a iso must accumulate in that 


fluid or ti«ut iit the required Concentration to he 
effective. BecStfK (he body Jitniteduicely begin* ro 
break down and excrete due drup, the amount 
available to rhe target tissue becomes less and less 
over time- The veterinarian then must administer 

the dfug re|ie:,rl tsJly and ril IixchI Iinit! iMl^rviils to 

maintain the druj; at the site of action in the de¬ 
sired concentration. Some druids are administered 
at a high daw (loading dose) until an appropriate 


blond level is reached. Then the dose is reduced to 
an amount char replaces flue aranum lost threw 
elimination. Doses of other drugs are at rhe re¬ 
placement level throughout the Tegimen. The 
point st which drug accumulatUmi equals drug 

ellminstion wiled xune. Undctdtailng 

leads to leas-thaii ■■effective levels in tishue, and 
overdosing may result in toxic lewis {Figure I-I). 
Drug levels can be measured in blood, urine, cere- 
bnwpinul lltlij, and cither appropriate body fluid* 
to help a veterinarian dtitetmine wlierher an. ap¬ 
propriate level has been thieved. This procedure, 
which is called dwm^ewCfc drug monitoring, is being 
used increasingly in vetennary practice- Nonstc* 
rendu I iiOl ii nilriiLi n'fciiloiT lItliu? (NSAJLfci), Lj’i tlI i iLC 


drugs, anticonvulsants, and thyroid drujps arc ccm- 

munlv mcminned- 

■ 

The primary factors t Imt influence hlood ei*i r 

eentrariem Levels of a dnuji and a pa deni's reapanse 
to it include rhe followinp: 

1. Rate of drug absorption 

2. Amount of diup absorbed 

3. Distribution of the drug thmughout the Usdy 
4- Drag metabolism or 

5. Rate and route of mcrecLon 

Thtty? hu.iiws rire? aaplLM-nd slier the drug admin' 
Lfloadon mures have been dbcuued, 



A drug is of mi use uni™ it can be delivered to 
rhe patient in an appropriate form at an apprcipri- 
ate sire. The way in which a drug is administered 
to an amm-nl patienc is influenced by several 

factors: 


* Available pharmaceutic form of the drug 

* Physical or chemical properties (irritation) tit 

1 he drug 

* How quickly onset of action should occur 
•Use of restraint ot behavior.il characteristics of 

the patient 

* Naiute of tilt cotwlrloh being treated 

The route? of adnutnistratiaii of drug? t<i animal 

jtiilieil lSi af t <Ji$COTS*?d fWRC- 




Fl&URE 1-2 

The effect ef dose amounts on ihe effectiveness oi a drug. (From Jenkins WL In Ettinger SJ r editor: Tedbook of veterinary internal 
mrdiene, diseases the dog *nd PWddriphia, 199J, WB SBUififfs.} 
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ORAL 

In veterinary medicine, drui^ commonly aie ad- 
mintateredi through che oral ttaice- Medkarfanfl 
given hy this route may Hl placed JLrtcdy in the 
mouth or may be given via a tube passed through 
the nasal parages (nasogastric tube) or through rhe 
ffiOuth (orogastriC tube). The rtlucort of the digfcS* 

civt irace Is a l.ir^t absorptive surface ;.irt;,i wish a 
rich blood supply, Drugs Riven hy this route., how¬ 
ever, arc hoc absorbed as quickly as dings adminis¬ 
tered hy injection, and their effects an? subject to 
specie* (e.^., rnrnln^trits vs. aitinfbals with ;x simple 
sumach) and individual dlflferanoM. Many factors 
may influence the absorption of drugs. from the- di¬ 
gestive: tract, including the pH of the- dru^, its solu¬ 
bility (fat vs. woter), the she oral shape of the 
molecule, rfihe presence or absence nf fond m (he 
digestive tract, the degree of gflsiToiiitestinjLl (Gl) 
motility, and che presence and nature of disease 
processes. Tfais nfccfe ls mj\ suitable fto drtnttafe that art 

fri FkfBUf JirryJuia. Hn^ys g|U£n hy I Ins mute 

generally produce a longer-hiring efface than those 
given by injection. 

Parenteral 

Druga char are given hy injection arc called par en¬ 
teral drupi. A drug con he injected via many differ¬ 
ent routes: 

* Intravenous. (IV) 

* Intramuscular (IM) 

* Subcutaneous (SC) 

* lurmderinal (ID) 

* Intraperitoneal (IF 3 ) 

* Intraarterial (IA) 

* Intraarticular 

* Intrac&rdlac 

* Intramedullary 

* Epidural/tubdural 

Drugs given by the intravenous route produce 
the mi/ttr rapid onset of action, accompanied hy rhe 
rJicrtcst duration. Med kat Lons that <ire irritating to 
cisMjp generally are given hy this route became nf 

the diluting effect cf blood. I mra venous medica¬ 
tions should he- administered slowly to lessen rhe 

■ 

possibility of a toxic or allergic reaction. Unless a 

product is specifically labeled lot intravenous use, it 


should never be given hy this route. Oil-based dregs 
and those with suspended particles (i-e, 3 those rh-nt 
IsXik cloudy ot thick) generally should ruK he given 
Lnx ravenously because of the poaihllty of an embo¬ 
lism. Special care should be taken to ensure chut 
irritating drugs ore injected into the vein and not 
ground it, to avoid fusing phlehtis- 

“] lie imranuisciiLir nmie nf ;hJnimistralimi pn> 
duces a Blower onset of action than the intravenous 
route hue usually provides- a longer duration of ac¬ 
tion- The onset of action hy this route ran he rela¬ 
tively !r is I with a w-ileT^h isetl forth (aqueous) itfld is 

slower with other diluent* (vehicles) such ;is ^:>LL or 
with other forms such as microiine crystals. When 
on inpectahle drug is placed in a substance that dc- 

lay* its afestttptkifl, this may be referred to as a dejHt 
preparation. Altering the molecule of rhe drug itself 
can influence irs onset or duration of action. Onset 
of action usually is inversely related to dural ion 
tfl" action- Irritating drugs should not he given by 
i he LmmnuKvbr route, and hack pressure always 
should be applied c jo the syringe plunger before in¬ 
tramuscular adminhtration of a drug to ensure chut 
the injection is not directed into a blixxl vetsd 
In scimsi tesL<, (he SubCUtMlJ&Xlfl nxate bus h$£n 
called Ajltodcnowd^su. Ir ptLxJuees a slower cruet of 
actitm but a slightly longer duration chiin che intro- 
muscul nt route. Irritating or hyperosmotic solutions 
(i -ie-, thiasc ivith a greater number irf suspended 

]i;LTticlus l h;an are found ill body iknOl shonkl miC lit: 

given by rhis route-. 

Quantities of medications that are ,ippropiiacc 
for the species or individual being treated stolid be 

Uttd l*i prevent pix-Lsihle- JbeetkKk id the slsiri from 

undci lying tissue, which could lead, to death and 

Lose (slouching) of surface skin. Adding an enzyme 

called hyntfrofiidcwe to a drue that is given subcura- 

njcously may speed ib abmptiutl. 

The inttiidernial route Involves Injecting a drug 

inro the skin. This route is used in veterinary 

■ 

medicine primarily tor testing far tuberculosis and 
allergic conditions- 

H he IntHiptrlcorusal route used to deliver drugs 
into the abdominal cavity. The onset and ilurailon 
of action of drugs given by this route arc variable. 
This route is used to administer fluids, blood, H.nd 
other medications when normal routes are not 
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available or arc not practical, Problems rach sis ad¬ 
hesions and puncture of abdominal oipiu may k 
tSiiwd by ihij ittethod- 

The inn am renal route involves in jeering a ding 
J3ri_izcl 1 , 1 into an artery. This mure seldom is used 
intenrioruilly, hut this may happen by mistake. AJ- 

ffiinfetrSJtion of djugi irtto the jugular v-eir? of & 
hiifre iliUNl I-.' done with ea u[ loll Ei> avoid. anteciiiKil 
into the underlying carotid artery. Intracarotid in¬ 
jection into an animal results, in delivery of a high 
concentration of the drug directly to the brain, ami 
.stiipjreH dr doth may f&mli. 

Thnnigh the intraacticular roure ? a drag In¬ 
jected directly into a joint. This method is used 
primarily to Heat inflammatory conditiocis of the 
joint- Ex Or m e c im must k* exercised to ■.■rv-nn.' that 
aerile Technique Ls used wheii an inrraai-ricular 
injection is given. Technicians usually do nor use 
rhis route. 

The iritracardiac route is med to inject drugs 

through ihediesi w^lI Jipecrly into the chambers of 

the heart. This provides immediate access- ro the 
bloodstream and ensures that rhe Jnij; Is- delivered 
quickly to all tissue in rhe body. This method is 

often used in C9.$£3 of cardii&puBrnonary tfe$U*CitA* 
rinn and in euihanajla. 

The intranwdullary route is another route that ii 
seldom used in veterinary medicine- It involves in- 
jectiofi of the substance directly into the hi.me map 

row. The hailes iLiud mOSl often are I he ftMliur And 
rhe human*. The intramedullary route usually ii 
used to provide blood or fluids to animals with very 
small or damaged veins, ot tor treatment «:>f animals 

mm 

with vCTy low hliXiJ pttsMuffc- 

When spi nal a nee rhe ska is provided, dtuys may 
be injected into the epidural or subdural space. The 
epidural space is outside the dura mater (meninges.) 
Kit inride the spinal eftnd- The subdural apiCc b 
LiiSult - I he dura mater. liljeCliml erf drags into tl'id 
subdural space (cerebrospinal fluid) is also called 
the in-rrarJicttii route. A veterinarian usually carries 

ir 

out these methods of J rug delivery, 

IN. HALATION 

Medications may be-delivered to a patient in inspired 
air by converting a liquid form into a garecuE form 
through the me «>t a vSpdrirer iw ndbuliwr Ekaitlpljes 


of druqs chat may he given by this route include anes¬ 
thetics, antibiotics, and btcnnjGhodilafDis, 

Topical 

Drugs rh.it are administered topically are placed on 
the skin or on mucous membranes. Drugs generally 
are absOiWd rtlOrt slowly through the skin than 
ihrough oi lief body rue m hr an eh. The mu; of ab¬ 
sorption may be increased or absorption facilitated 
by pLnccmcni of the drug in a vehicle such as di¬ 
methyl ralfoxide (DMSO), Medication also may 

he- applies.! TO the LUllCOiSi <il I ha OHi.I rjivily (rabliite 

Hu.il), the rectum (flupporircitkaT the uterus, the 
vagina, rhe mammary glands, rhe eyes, and the 
ears- In horses, caustic materials may be applied 
topically to inhibit the growth erfexuberant grflnu' 

LiThiiI EEksuC (proud flesh). 

Trnnsderm.il drug admin isrrat ion is a form of 
topical administration that involves rhe use of a 
patch applied to the skin to deliver a drug through 

Intact xkift directly iiic<■ dw blood- Tins mediod is 

used moat commonly to administer an analgesic m 
a slow, continuous manner or to administer com¬ 
pounded drugs to animals when oral administration 
fiwy be difficult (e.g-, Cfttt)- 



Befbre drugs can Teach rheir sire of action, they 
must pan across a series of cellular membrane? diat 
ucilce up ihe absorptive #urlac« oi ihe mies nl ;ul- 
miniscration, The degree to which a drug is ab¬ 
sorbed and reaches rhe general circulation is called 

bwiuttiikjh&rv. 

This rruinu Jairturing pniutvs Wit Kv( ;i signifi¬ 
cant effect on rhe physical and chemical character¬ 
istics of drug molecules chat influence rheir hio- 
availability, Because of manufacturing differences, 
the generic form of a drug nifty Jitter somewhat 
from a trademark form m overall efficW-V- BdcYavaJh 

r 

ability often ii demonstrated with the uk of a blood 
level curve (Figure 1-3), Factors char may alicct the 
absorption process include the following (.Upson, 
Hmi.iiLi-, :vVII: 

* Mechanism of absorption 

* pH Rod ionization status of the drag 

* Absorptive- surface sues. 
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finis (hour*) alter drug adrninislrabon 

Figure 1-3 

Th“ blnyd l^yd 4 I £ dniR u^riCf wth Ihi* puiwagr nl lime? 


* Blood supply- to the area 

■ Siduhililv 1 if the drug 

* Dosap form 

* Stahls of the OI tract (nHJtilitft permeability, 
and thickness of the mucosal epithelium) 

* IncffiKtiofi with odw mdlicsitlOAS 

Drugs paw across rallulaj membranes Uiroiigh 

thw corniTflon flwthodL Pswlve ahK^rpiicin (trans¬ 
port) occurs by simple Jlffu&ion of a drug molecule 
from an area of high concentration of drug on one 
side of the membrane to an area of lower concen- 

uation oti tire other &ldje- This uretluxt require cut 

L-jtpendirura of energy by the cell. The drug may 
pass through small pore* in the cell membrane or 
may dissolve into the cell membrane on one side, 
pa^s through the membrane, and fail on the other 
salt:, h ir its i 11 i*i|* k:, ji lIimti Iujrnfered I ah let ur uip^ulc 
results in a high concentration of drug in rhe GI 
tract, This concentration then passes throuih the 
cellular membraim of intestinal villi and adjacent 

Lnipil I. iTiefi* and I he drug thirt Sfrpty.ts in kist-T Will' 

oemmrlati in the bloodstream. Alternatively a 
drup may erase n membrane passively with the help 
of a carrier 

Some small drug molecules mch a* electrolytes 

may himply rai-: iv« with fluid ihl-Dugli pore m Cell 
membranes. Active transport of drugs acrows cel] 
membranes moves molecules from an area of lower 
concentration to an area of higher concentration 
and require iluii the cell use energy. This is tire 
usual mechanism for the abaorpekm of sodium, po.- 
kassiiim, and other dec rmlyrcs. In pdnocytosds, a 
third method of passive transport, cells engulf drug 
molecule* hy inv<i|’iniitini’ thfcit cdl membrane To 


form a vesicle that then breaks off from the mcm- 
hnnne in the interior of the cell. The method of 
ultiinpiLon iiluii occut$ in eH particubif situation dk' 
pends on whether the drug h fat soluble or water 
soluble, the size and shape of the drug molecule, 
Bud the degree of ionization of the drug. 

Miity diugi Cart ptws through a cell rirerttbrane 
only ii they art imi'Lumiied (l.e-, imi-i positively ivt 
negatively charged). Most drugsexist in the: body in 
a state that consists of both ionized and nonianized 
femmv The pH uf a drug- and the pH of the area 

in which the drug is ku-jU L.;m det^tmifie the de-' 

give do which a drug becomes ionised and thus is 
absorbed. Weakly acidic drugs in an acidic environ- 
TTtcnt do not ionise- readily iind therefore me ab¬ 
sorbed well. The absorption of basic drugs is more 

favorable lei an alkaliEie eiwinmitrenr. It a drag: is 
placed Ln an enviionmcnr in which it readily ion¬ 
ize* such as a mildly acidic drug in an alkaline en¬ 
vironment iir «i mildly alkaline drag in an acidic 

environment, ji Joes not dlffuw and may become 
trappLsJ in that envlronmenE. 

As rhe absorptive surface of the area of drug 
placement increases, so does the rate of absorptrofi- 

Otre id the bluest absorptive Airfare Lit the body is 

found in. rhe small hnrenine because rhe irfheienr 
design of the villi maximizes the surface area. 

At any site of drug adminLirrarion, as rhe blood 
supply to *in area Liwreare* w does the rate of ab 

90rpclon I he drug. Idrugs are absorbed Irmti art 

intramuscular site ar a faster rare than from a sub¬ 
cutaneous sire because of the proportionately 
greater blood supply to the muscle. Initrating the 
figh t ^irdli^ht mponre inttewes blood flow ro tire 
muscle but decreases blood flaw to the intesrines. 
Hear and mas-snge also increase bleed flow to an 
area. Poor circulate*!, which may occur during 
shock or cardiac failure, decreases blood flow, as 

ikies Coidiilg 1 if dlevaticiU til a txdy part. ThtSt fac¬ 
ton then can positively or negatively influence 
drug absorption. 

Another important factor thi't drtennirKs the 

rate ut which drugs pass aett^s cell raembrarbei ^ 

the solubi lir V of the drag. The lipLd (fat) solubility 
of a drug tends ro be directly proportional to the 
degree of drug ncinionization- A s was stated previa 
Oijsly, tlie nonionirtd form is the 1 ™ thui usually is 
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absorbed. The degree irf Lipid solubility of a drug 
often Li espTwstxl as its Lipid partition cocfficient- 

A high lipldl partition coefficient Indicates eiv 

hanced drug absocpdoiL 

Drug absorption rates often depend on the for- 
mulatlon of the dmgr \foiioiiE inert Ingredients, 

■■■ ■ ar 

#uth as carrier* (vehicle*), binding stgexit*, and 
costings are used tn prepare dosage iotnu. There 
auhfftanceB have major effects on the rate at which 
formulations dissolve. Depot and sjwmulii: are terms 
that are associated with prolonged- or sustained- 

n. j lb";isf l , i'>iiii’iil. il h ms m veltfnnan , 1 •mth.lieiik!. Sulvii* 

ranaous Inpbm cli.it contain growth stimulants 
char break down slowly and release their products 
over prekfiged periods air wed in some situations. 

When dtugs arc given orally, (he tandiritm of 
the OJ tract can have a major influence un the race 

and extent of drug absorption. Factors such as de¬ 
gree of intestinal motility, emptying time of the 
•^totnajch, irritation ur infloirunntion of the ttukyhb 


(ti.g-p giLsCrilL'i, unlrnCta), Eci cir It ms iA vi 

(c.g. r viral dbessee)^ compiisL[k?ii, and amount d 
hud material, and changes in intestinal microor¬ 
ganisms can affect the rate and extent of absor- 


bance •>! Jiwdlcailorti- Another conildttfldoti nr*- 
gaftling Jrtijrh char ace absorbed from rhir Gl rr;hzr fa 
die first-pass effect (see Figure l-* 6 ). This refers to 
die fact that substances are absorbed from the Gl 
tract into the portal venous system, ^bich deliver? 

die Jnuji Co I I n; liver hull in.* ir ui'ilen-i |I'lv general 
circular ion. In some irufianeea, a drug then is me¬ 
tabolised in the liver to altered forms; this process 

may make the ding inactive: «;>r lews active,. 

The pfOCtSi tH Coinhininji.-k^me drugs with. Other 

drugs L>r with curtain foods can negatively affect 
drug absorption.. The availability of tetracycline is 
reduced if it is administered with milk or milk prod¬ 
uct!- Antacids may reduce the afawptioi of phere 
ylhuiaiiintf or inm product*. Technicians always 
should consult appropriate references about poten¬ 
tial interactions- before administering new drugs 



L)ruj 4 distribution i* the pfoceas by which a Jiuji is 
carried from its s ite of absorption to ia site of ac¬ 
tion. Drugs move from the absorption site into the 
plasma id the bloodstream, out of the plasma into 


the interstitial fluid that surrounds cells, and from 
the interstitial fluid into the cells, where they com¬ 
bine with cellular receptors to create an act fun- 
Eijuilihf iiiiii soon Is established berween these three 
compartments while the drug moves our of the 
blood into the tissue and then out of the tissue back 
into the bkxid (Figure 1 - 4 )- How well A drug is 

distributed clifLHinhoui: lire lluJy dtifMiiub on Nfvtrhll 
factors. 

The rate of movement of drug molecules from 
one of the previously listed compartments to the 
Other is |*t i ijjv inu mi:iI l,:> I Sit! di lleTeiKcts IwE wueii I he 
antouna of drug m all areas. The difference be¬ 
tween the amounts of drug in two compartmcruts id 
called the nmcienCratKm gradfenCa and j*e the gradient 
increases {difference), $i> dues she tendency of the 
dmji ro move from the area of higher concentraiLon 
to the area of lower mneen (ration. 

A drug within the plasma comes into contact 
w-jth various proteins (e-g-, albumin) and hinds 

with ihem or remains Inre. When a drug is bound 

to a protein, ir becomes inactive and is unavailable 
for binding w ith cell reccptora or for metabolism. A 
bemud drug may be regarded as a storage site of a 
dmg became a knjnd drug eventually trees itself 
from the protein. Low levels plasma protedns may 
occur in malnutrition or m certain diseases, and 
plasma binding may be reduced. 


Atofrpttori 


* 




1 nN?T’lili*|i fluid 



CcilluLir 

rpc-GtfCfS 

in hssitt 


Melanism 



--- 

EraauiGn 

n, ' 


Figure i-4 

Drug dnlubjliur. nLdldidlM dr, tx;uilbnuin beiwuen ll>fi 

amounl of drug at the site of absorption, the amount n ihe 

ptasmo., .Yid the flmpjrrt gf Iht cellular receptor sH«. 
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Drups ih.it arc highly lipid soluble ic-nd to move 
readily out of the pUtsm-n and into The int-eT^titi-iil 
|]lmlI. Hnjiip ilt the twnioilitfd Limn follow .I si malar 

pattern. Okie a dni£ 1* present in a tissue,, ii may 
become bound or stored there. Tissues such a£ far, 
Liver* kidney, and bone may act as storage sires tor 
drugs 31.1th barbiturates, inhflltfiH&n aitetthetics, 
and L>ihers. When a Jnin nio^s out of the spironigt; 
tissue h.ick in 10 the- blood, and additional diacs arc 
given, an exaggerated or prolonged effect may- re¬ 
sult bccniK of the additive effects. 

Barriers dial exist in pari icnlar Hsuits lend TO 

rerrud the maweineni of all l* certain ebsaea if 
drugs into them. The exact nature of these hnrricrs 
has not been well explained in the Literature, The 
placenta acts to a barrier u> some dn^ that could 
lie nixie ro a ferns and permir.s the passage of 1 if lie is. 
Anesthetics chat do not excessively depress a fetus 
muse he chosen when a cesarean section is per¬ 
formed- The so-called blood-brain hirrier is gener¬ 
ally Biiiiiiiiially pL'niLtfahle lei all drugs, allliou^h lI 

becomes relatively permeable to many antibiotics 
upon inflammation. A defect in the p-plycoprocein 
drug transporter in the blood-brain barrier has been 
identified m individuals of several dug btetilU in- 
eluding collies, Old English shcopJiii^s, AuhtraLL'm 
shepherds, Shetland dwepdogs* and English shep¬ 
herds. The eye also has a barrier chat impedes some 
drugs from diffusing into its time- 

DistJistr pfOCOSW CSPi iillertum will', drug ilisl tl- 

buiion* Aniibioaki usually do noi diffuse well imo 

r 

abscesses or exudates. Heart failure and shock can 
reduce normal blood flow to Tissue and thus impede 
drug distribution. Kidney feiluft (uremia) curi idttt 
the pLisma binding of ume drugs such ;ls fum&a- 
midc and phenylhurazone. Liver failure can cause a 
reduction in the amount of protein (albumin) 
available for protein binding. 

Sc line clinicians k lieve that resides have :■ re¬ 
nal-porral sysrem char can distribute po«niially 
toxic levels of a drug to chc kidney if the drug ii 
injected into the posterior one third of the body. 

Bio transformation 

Biotrans form a tk>n, or metabolisms is the body'* 
ability to change a drug chemically from the form 
«n which it was administered into A form that can 


be eliminated from the body. Most bmiransfonrun- 
tkm occurs in rhe liver because of the action of 

iiLicniwuriril eniyrnei found Ln liver cdk Thsc 

cn+ymes induce chemical reactions rhar render a 
drug water soluble, allowing its subsequent elimina¬ 
tion in the urine Once a drug has been hiutTanE- 
fonned, it is called a JttttfllwilGf, Metabolites tae 

uMii'iI ly Li'LiCcivf hu| in some e-is-es may htf :Il I ive. A 

few highly lipid-Boluhle drups are incorporated inro 
bile and are eliminated through rhe biliary system 
Some bkurans-formiitkin does occur in other t issues 

such as she kidney, Lung, uiul m-reiiiis system!. 

The following four chemLcal .reactions are in¬ 
duced by microsomal enzymes in the liver to bio- 
transform drugs: 

l. Oxidation—loss of electrons 
l. Reduction—gain of electrons 
T Hydtolysi*—splittingerf thedrug molKuk with 
rhe addition of a wane* mdecule m each of the 
split port ions 

4- Conjugation—the addition of glucuronic acid 
to the dng molecule; when glucuronic acid is 

3 U*ch«d Il> \i 1 In 15-4 11 u'■Ivui 1 iu, 1 he drug become 
much more wurer soluble 

Many (acmes, including species, numnnnul 
status* tissue storage, ond health status, can alrcT 
drug mckabolbm, Cats have limited ability to mc- 
taboliw arpirin, ninc^tics, and barbiturates because 

cil I huu- ruduCud obi lily U> UiniL g LuCia rOrtiC SCW- 

Young animals usually have poor ahiltty 10 bboerans- 
form drugs because rheir liver enzyme systems are 
not fully developed. Old animals have a decreased 

capacity to blotra tak nm bttauK their Ability 10 

synthcriau needed liver n lesyines- is impaired. Mal¬ 
nourished animals have fewer protein raw materials 
available lor use in manufacturing enzymes tor bio- 
tiAnrformfttiwi, And Animals with liver Jkrk are 

mil ahlr In p#0QSW I III raw muienah avaihihUf li:i 
enzyme production. Chugs, present in b oarage com¬ 
partments such as far or platma proteins are nor 
available to be metaboliapdr 



Most drugs arc metabolized by the liver and then 
art eliminated from the body bv the kidneys via the 

•Sr * 

urine. They can, hi csereted, however, by the liver 
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(bilck mammary glands, lungs* intestinal mice, 
sweat elands, ffllivaiy gkmJs, find, skin, An under- 
vimidiri^ of (tit route of ewereefcm dtug$ b very 
iBaponani b&cause alrerailcms of distases of a pa jv 
ticulfli organ can cause a reduced capacity to ex¬ 
crete the drug* and toxic atcuraularion may result. 
F* >t example-, the Antithetic £gent ketamine can 

£.iu:-sk hericw Ltnlln.iJ fU&fVtHiS Ay SI em (t’WS) JtrpreA- 

aion in carts wirh urinary obstruction bcxiLiu.se- the 
kidneys excrete this drug. 

Kidneys excrete drugs by two principal media- 

ciL-iiEi.i. The hr.sl StlGlhod i-- called j(i£c hi raai^uCr j firi-ra^ 

□on. A glomerulus and its corT^pandinu nilWe 
make up the individual tuner ional unit of the kid¬ 
ney, called a neuron A glcanenilic acts like a sieve 
to iilteT drug molecule* (metabolite*) out of the 

hltxid into rhe glomerular filtrate, winch k& then 
eliminated as urine (Figure ]-5The 1 second 
mechanimi that kidneys use to excrete drugs Ls 
called tHfcwlsr setfreCHJrt. Kidney tubule- cells secrete 

r.iU:lrilyiliIrjs <iliI id llitr CuipilI. itil^ ^iimuiml isiy the 


tubule iind into the glomerular filtrate* which be¬ 
come? urine <is it exits the kidney?. In some 

ln*ianoe*p dmg tnolecuh may he reahKithed out <if 

rhe glomerular filtrate and hack Into [he Mood 
through tubular TCdfctffjMftni. 

Jt is important that rhe nephrons (glomerulus 
And ■eunwpurtding tubule) *re healthy And tbit 
ihtry hav'f an adequate WlkilI supply, so they can do 
on effective job of excreting mcr.iboliccs. The- lower 
urinary tract (bladder and urethra) also mu&i be 
functioning normally, so filtered nr secreted nuy 
faliidjiM can lw elimrUAited. Ii any part of this 
system from the glomerulus m the urethra is com¬ 
promised or diseased,. tootle levels of a drug may 
accumulate. 

The liver excrete* drugs by first iriCCrporfirting 
them into bile, which is ellmlnRied hm> rhu small 
LntfisiLne, In the small inresrine, the drug then may 
become- a part of the feces and he climinared from 
the body, or it may be irahscirbed into the blood- 
Sfreatu (Figure 1 -6j. 


EP&erepri 

arteriole 


FW&fimal 

ttirryOkiEOd 

lubyic 


G«Uir|fcTjlUH 


Dnsccniciinij 

lirnb 



As^prdirHj 

limC' 


Dislal MilvOiuCSd 

lubule 


Affflripn^ grlero*? 


Arcuate artery 
Areuata win 


ColfccCrng duct 


Loop ol H&nle 

Figure 1-5 

The kidneys dim rate or conserve dnjg irrcuUJiLn by ^umlrr litrrjiirsn ()). lutniiDr ncBfrwTtficm (2X end kibular secretion (J) 
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FIGURE 1-5 

Drugs or their metabolites in ".be ntesrne rruy be eliminated in ibe feces or abaorbedyieaMcrbed for a pass through the Iwer. 


Some drugs or their metabolites may pfli* directly 
ollt of the blood and into die milk via rhir mammorv 
glands. This is nn impmanr consideration because 
of die potential effreto of die- drug on nuTsing off- 
■?pnmi=: or on people w|» drink rhe milk - Quamtitin 

•nt dnijr dim tc ilia in oil UrUi'iinl pnxiiiLiN when I hey 

are consumed are called residue. Residues found in 
milk , eggs, or mem products are potentially danger¬ 
ous to people for the following reasons 

* People may be allergic to the drug. 

* Prolonged exposure to antibiotic residues can re- 

*uli jn Rsbcani «ndn* ot bacceris- 

* Residue of some drugs may cauae cancer in 
humane. 

Drug* that convert readily between -,i liquid and 
a gaseous skate (gas anesthetics) may he eliminated 
from the binod via the lungs. These gw molecules 
move i nit of tlie blood and Into the alveoli i>i the 

cli he cLimm.iccd in expired air. 

Drugs that arc given orally and arc nor absorbed 
readily 'Hit of the intestinal tract may pass through 

die tract anil he eliiAbutud through feces- A* was 


riKiitioncd ptvkHisIfp KMVie diugs 5ue excreted 
Through the hlk Jnm rhe kmesrlnal react, and a few 
may he actively secreted across iht. L intestinal mu¬ 
cosa into the intestine for elimination- 

Soane drugs are eliminated through sweat and 
Saliva, iill It-'IilIi I lie *l" mulct iriuiilly axe nol clini¬ 
cally imporcacnL The rare of drug loffi from the body 
can be estimated by calculating rhe drug's haltf'Lifrr 
The half-life is rhe time required for the amount of 
ding ptetetftf in the body to N: reduced l ^ 1 ctu half 

(Figute ]- 7 ). 



Pharmacodynamics it the study of the mechanisms 
by which dnjgs produce physiologic changes in the 
body. Drugs may enhance or depress the physiologic 
activity o( a cell or ;■ tissue- Drug molecules com-- 

hkne with cumponenu of the cell membrane or 
with internal campancna of the cell to cause al¬ 
terations in cell function. The way in ivhich drugs 
combine with structures (receptors) on >>r in a cell 
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Drug hiill-lili! 



Figure 1-7 

Thii H.r-tipl'i rjLi%Cmteih .1 eJiusj j :-1 I hixir. 


on he ctraipared with b hick-iinJ-kfy model- The 

sic liiiiich nl ;i drug moltCuLe ;uiJ ;i 1111 1 ; s 1 

reoepior mu.sc be exact for ihe appropriate action il> 
occur {Figure l-S) The Tendency of a drug to com¬ 
bine with a receptor is cidled H.nJ the de- 

irrw Ri which 1:1 it! drug blndt wit h its ttfCftpttfr htslp^ 

m d*.* runtime drug efficacy- A drug with ;s hi«h Level 
of Liffiniiy end efficacy enures- a specific action end ii 
nn agonist, A drug with le*s affinity and efficacy Is 
a partial agunut, A drug that Much another drug 

from li 11T1 1 11.11 iiljj with ;l njLLf]T|«.H is ;ul antilfpinLtLi 

The combining of a. drug with m receptor causes a 
particular drug action, and this interaction pro¬ 
duces a particular drug effect, Examples of drug eft 
Ei?Cfi Lftdude sOimjbitiiB-n, d^prrsNiMii, irrilntiivn, : ; icm.I 
cell death. SomeTimei, a drug replaces a substance 
rhar is missing or is in short supply in [he body, 

A dme-rrepoiuc curve displays the relationship 
between the Jny 1 of ft drxiji awl the btklys tespnn^te, 

[ III - doMf-resi’miiMf Curve show*. rhal a.s a lIoeJjJ 3 ri- 

creases, an increase in rfifiponae occurs until a maxi¬ 
mum response it plateau is achieved, No Jnu£ pn> 
dure* a snvjte cjfcct, Low daises of a narcotic may he 

usetl co treat patients with dlatfhrea- Highei dcaes 
may be used farr pain relief> and even higher doses 
may depress the respiratory system. The jKiKmry of a 
drug is described as the amuunr of a drag needed to 
prodjuie 0 desired response ant! i$ n/pTe<entei.l by 3 . 
ptftiDLJri siUini: 1 he dostpfltHxmie curve. 


The efficacy of a drug represents the deiiTee to 
which ;i dfug p-induces 3l> dussru J in a p;i* 

tient. Once the efficacy level of a drufc has been 
reached,, increasing the desc does nor improve the 
effec t- 

Tlit.! duTiJf.rutLi;- nuty is the tl-I',i tiunshi p between 

a drug’s ahiLiiy in achieve the desired effect and Lcs 
tendency to produce toxic effaces* The therapeutic 
index, which is expressed as the ratio between the 
LD^and the ED^* quantitate the drug's margin cf 
safeiy- The LOh Is the dose of a drug thru is lethal 
to 50 % of the animals in a doge-related trial, The 
ED541 is the dose of a drug [hat produces [he desired 
effect in 50 % s*f the animals iin a Just related tri-nl- 
rhe index Li calculated ft£ follow^: fli^-Tifc-jTt-1.1 (i<; Ifi' 

dirX = L.L)v/ED^i. 

The larger the number that is produced by di¬ 
viding the Ll\i by the the greater is the level 
uf safety- Drugs with a narrow m-iiTgin of sidety (low 
therapeutic index) ieiijsI he admhiisteTud vvicli cau¬ 
tion to prevent toxic or fatal effects. The drugs 
used to treat cancer often have a low therapeutic 
index- 

An adverse drug reach™ is an undjfc$1fi)Jbl# i? r 
upon* to a drug that can range from mild to life 
threatening. Adverse reactions can he related to the 
chuKtefEtiicf of the drug itself, the quality or purity 
tit the drug,. Of the -iuwwit of drug usevl. Plienuhirhb 
ml is pownflilly wuck to [he liver, and antphofierkin 
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Figure 1-B 

Druj; mcslKiikH. must combine* wflh speKnf'j: rHkil.-ir rereplnrs in euieit tlmr effecih. 



El flfKiy dyniyi^ tlnf Idcjney*. Dtl^S C4ri h;iv£ CAltl^ 
or vehicles ihai are rode el> soma Individuals. Slmiu* 
adverse reactions arc allergic and. con cause a range 
of reactions tTi.Mii demruuitis to anaphylactic shock. 
tVugs can cause diHAgR in the rikin that make it 

vtfly heUidlive [lj M.111IiljI 11. Tills type cil re;Kluni lS- 

coiled fhotosmiHvity. 

Other types of adverse rcqmnses include abor¬ 
tion, liver or kidney cbinag? l infertility, vomiting or 
diatihwifl and cancer. An unusual or utrestp#cced 
reaction k& called an iio^yncuiric drug reucoffn. All 
adverse reactions should he reported to the drug 
manufacturer or the FDA. If the report is made to 
the Jn.i£j compAAfp the company is tibligdJted to re- 
pofc rhtr hie i Jen i n> the FDA. 



Art altered pharmacologic response bo a drug that is 
caused by the presence of a second drug is called a 
cIthjl[ intmcPim, The normal response to the drug 
i:i:.iy Ivf iiiCfKj'ihrd lit deCrarlSaiJ ;U .1 CQdWSJUGftCfc of 

this interacdon. The nnrer action may be beneficial 
or harmful to the patient. 

Drug interactions can he classified as phannaco- 
khvaic, |j>ha fTO iKOdyiI >ii il u,', or phatOSMUtlC- A 
phamiacoldnailc lmmaioe is one in which plasma 
or tissue levels of a dru£ are altered by the presence 
of another. This alteration may be due to changes 
in ahwirptiim, distribution, metdxiliJijy or excre- 

III in tif iht: i HI I ll : i Jnq>. Midi l J l n |* cVi s'li I Jtr h to C t i’i h 
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pbrk emptying and pfomotes the delivery of a 
drug to the small intestine for absorption.- When 

cdclum and ctTracfcLlne ate adminbtewd at tlie 

same lime orally calcium hinds the TeTracydLrue 
and the complex is not absorbed, Di^lacement erf' 
albumin-bound drugs by other Jm.es with a greater 
binding ftfliitity lAey remit in 4m iftarcftw in the \m 
drug, leading ro an incre^d response. Many drugs 
arc mecaboliied by the cytochrome P-45D enzyme 
system found in the Liver, and several drugs can al¬ 
ter the activity (increase or decrease) of the P -450 
■j.ysit'tn, CFmsfng drujs ifueranion- 

A pharm;KLxlyn;uuic incfiraocLon u one in which 
the action «.:«r effect of one dmp is altered by unocha:. 
These reactions wcuriit the site of drey action- These 
tistiMis niiiy hf ftntetgonistic (itvtid of an alpha 
nisr wlrh yohimbine), aJJirive (CN$ depresaLm 
with comhlnaciL™ of preanfistheiics.), or syneri'istic 
(adfcmani ide-mmi L thoprim combinations). 

A pharmaceutic interaction occurs when physi- 
c$| lm ch^mkal reactions inlet plnee as a ns^ilj 
mixing irf" drujth in a syringe or or her container. 
Amphorcriiiin B may form a precipitate when 

mixed with elecrnolvte nlutions other than 5% 

■ 

dextrose;.. CMartpsutt may pti 5 tlpiwit)£ i^ mixed with 
Letfiidfi AmpicillLn, mid fiumseiDlde may he 


chemical Iv inaaivaceJ if mixed with an acid me- 

■ 

drum (Ahren.?, 1996), 

DtUg mtlttbClLoitt ;ire described <\$ ifivtalving att 
object diuii (the one beLrmacted upon) and a pre¬ 
cipitant drag (the one that influences the orher} 

[Mealey, 2002). Table ]--2 lists.selected Jru<! combi¬ 
nation^ that may have imdetsireJ C£Tn^.|uencw- 


Te^.h+ilcioA'i'^ k'ote-i,- 

1 it g-eneralty is recomnwrkjed that nnwtng of drugs 

in the same syTinge nr Fluid administration sys¬ 
tem should be -avoided unless the drugs are 
known Co be compatible. 

2 .When two drug* metabolized by the liuer are 

given, one should anticipate a drug interaction. 

3. ConcuronL use of drugs from the "behavior modi 

tying* category can cause serious problems such as 

*#roboriin syndrcime nr hyperiens'we reactions. 


During the course of irs testing, development, and 
nifidbtLn& a dtug may K* ^migm.'i.l .levenal di/feiwit 
names. These nruildple fames cun k si source of 



Ta ble 1-2 


Drug Combinations That May Have Umdesired Consequences 



Arvlocids 

Ketoconazole 

Sucralfate 

Fluoroquinolones 

Omeprazole 

Ftienobgrbiial 


Cimetdine 


fMD Inhbitofs. 


Tetratydines 


Object Drug 

Tetracycline 
Digocwn, cyclosporine, tricyclic antidepressants 
Fluoroquinolones 
Theophylline 

»Cetoconazole/itracoAa2ole 

Theophylline, rioxycydine, beta hlocfcors 

diazepam and theophylline 

Amitraz, selective serotonin neuptake inhibi- 
tore.. tricyclic antndcpressants, other MAQs 

Penicillins 


Reduced absorption of tcfracydmc 

Decreased metabolism nf objed drugs 
Decreased metabolism oF fluoroquinolones 
Decreased metabolism of theophylline- 

Decreased oral absotption of object drugs 
increased metabofem oF object drugs 
(cylochrome P-4BD induction) 

Decreased metabolism of object drugs 
(cytochrome P-450 inhibition) 
Dangerous accumulation of biogenic 
amines leading to scrolcnm syndrefr*? 

or hypertensive state 

Tetracyclines slow bacterial growth and in¬ 
hibit penicillins that are most effective 
against rapitly growing, bacteiifl 



i 
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confusion, For practical purposes, drugs are given 
the following types of names? 


1. Chemical—the name that describes- the molec¬ 
ular structure ot a drug. These names are scien-- 

I ideally very accurate* hut llitfy :iTe complex ;nI 

are impfaukal for use in clinical retting*. 

2. Code or laboratory—rhe name given to a drug 
by the research and development investigators. 

It tinted hw■coftirtiutiiiwiiloci between ttswireh 

reams and enmakm of abbreviations and ende 


number*, 

3. Compendial—the mime listed in the LfiMted 

StMci P^irrrnjii.i^icii. (USP), The USP b the 

Legally SK'Cpted COfllptTldlum thfU |iM.s s.Snsjrs 
and standards for rhdr quality and purity. 

■!. Official—usually chc- same os the compendial or 
.generic name. 


“ 5 . 


Ftt^rktafy o if trade—die natns choKn by tlw: 
manufacturing company. When ir U registered, 
it is the exclusive propern, 1 of the company. A 
name that is short and can be easily recalled 
b uauaJly Kkdd for the proprietary nrnme. 

Hl' . I i j i; 11 a ipyrielil ;nid I i.i-.k’in.iiL lows pmtect 
this name- On drug container labels, m package 
inserts, and in drug references, the proprietary 
name can be distinguished hy a superscript R 


with ;j CitCIt* MTiiimJ il ;lI tt-r the iL-iicuC- 


6. Generic—rite common name chosen by the 
company. It is not rhe exclusive right of chc 
company. It may be the same as rhe official 
or compendial name. These are dings with 
put*.* nr* rluo have expired, or they were never 
parenced. 


The following illustration J11 narrates use of rhe 
various name categories. Ketaser, Kerajecc, Keta- 
ver, anti Vctalarare proprietary names tor ketamine, 
which is the generic and Compendial name for 
2 - (o-ch Inn;i phe ny I }*2 - me r 11 yll -a m \ n ncycloht xa- 
none {chemical name). Code oar laboiarory names 
for thb drug include CI-5S1 and Cl -369 {Webb and 
Aeschbachcr, 1995), 

In cocthooks and other scholarly winks, generic 

names begin with a lowercase leicer, and proprie¬ 
tary names begin with a capital letter. This prac¬ 
tice is followed throughout this text (e-.gj., ketamine 
[Keyset])- 



"Hit! C.Ie-nrer fur Veterinary Medicine (CVM) ot the 

FDA requires that drug eontainer labels must liar rhe 
following items (Webb and Aeschbadur, 1993): 

* Drug named (both generic and trade names) 

* Drug concentration find quantity 

* Name and address of the manufacturer 

* Controlled viWtm status 

* Manufajciureti control or len number 
■ DrugE expitarinn date 

The labeling is aha required to list Lntfructions 
for use of the drug and warnings of possible adverse 
effects of the drug, Because the label on the con¬ 
tainer usually fois limited Space, many miimifiKtur' 
e» list this added mformarimi in an Imecr. An in¬ 
sert ii a tnL.il] folder char is placed inside rhe bos 
with the- drug container or is provided as a tear-off 
portion of the hi be I- 

1 lit: mck name uwlly ™ placed iitst *in a drug 

label and is scripted in bold kitten {Figure 1-9). 
The generic name typicslly follows the trade name 
in smaller print. The label must display the am- 
centtatkm (ttrengtli:) of ;* drug snd the total quari' 
tiry in the container. Drug strength often is 
expressed ns milligrams or units per doagp unit 
(mg/ml, mg/capaik, and so forth). Some drugs are 
sold in different wiKcntvatkin! with similar labeh, 
sand unckfdcjdng or overdchsinjjC can result- When 
the same drug is marketed m different strengths 
with similar labels, some companies use different 
siaw of bottles for the different strengths and dis¬ 
play the COtrCttitl*S.t1tnl* in bold print. Almpint! 
and xylasJne are examples ni drugs rhar .ire mar¬ 
keted in different concentratianfi for large and 
small animals. 

The label must include the name and uddrewof 
ihe manufacturer of ihtr drug. This is impirfrafii mi 
that one can know whom to connacr if adverse drug 
reactions occur, or if other problems- with the drug 
bilk. 

Drugs that have potential for abuse by humans 
are controlled under the Comprehensive Drug 
Abuse Prevention and Control Act of 1970. The 
Drug Enforcement Administration places dru^s 
into calecture! nr sdieduks according to their 
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Broad- Spectrum De wornwr 


Oral Suspension for Use in Cam's and Sheep 


Controls: 

Stomach Whttrts 

including illi sLaqr: inhibited larv-ac q? Qstnrtag.'* nitertagi 


Intestinal Worms 
Lungworms 



Mature Uver Fluke 


1 L /33 S ft oz (1 qt 1.8 fl ozj 

NAQA *\ 10444 , Apprwfld \*f FDA 


M 3 85 -SW-O* 


Fl G U RE 1-9 

A label shoeing the components of a diug as requred by the US. Food and Drug ^dTihisirapiin (FDA), (Courtesy Pfizer Animal 

Me-slrti. cnon. Pb.) 


p ^tnilisii fur ^il'W? and requires (:li«i| die I .die I id : ; i 
Cfincainet hit ;l us*mr lulled substance IHUMC be liieriTu 

Bed with a capital C, followed by ri Roman numeral 
char identifies which of the five categories is appto- 
prime. This labeling must he placed on the upper 
riyhi hide ■ hI ilit; container blhtfl. 

L.\ur label* ;ire required e*.,i list :in expiration. dare 
for the product This is- to ensure char dispensed 
drugs have the intended safety and efficacy- Drugs 
are lasted dunrig developing PI i.lt*lL-riMiiit- file/ 

efifcunlve shelf life and proper sicaage conditions* 
Some drufis musi be scored in refrigeration, and 
others, must he stored in lighr-rcsLst^ni (amher) con¬ 
tainers to ensure that the shelf hie n nut shortened. 


S F< rt&yp taj^rUflii'irLS I III lii I.! TdvJ duiwii Jv /i Jlimnid Cdfd' 

fully to udi'duDt- diL 1 eicptrarion doss. 

All drugs muse have a Lot or batch number on 
the label- The purpose of the lot number is to allow 
the manufacturer to know the c*<ict time and date 
of pws iduci ii mi of i\m prudnei find thu l|u;i I u y and 
quantity of che in.gredi.LTi ch. The lot number is de¬ 
termined by the manufacturer and may consist of 
numbers or numbers and letters- 

Another ir.ui.ire that to often found on a drug 
l:.bd hu r is noi required by the FT)A l* the national 
drug code (NDC) number. The KDC is a 10 -digit 
number char identifies the manufactuTerordistTihu^ 
ti»r a the Jtijk feinJiulatiOrv and the pieblge sue- 
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Druas Intended for animals that may he con¬ 
sumed by human* must have the appropriate with¬ 
drawal rime listed on the insert or label. 

DEVELOPMENT AND APPROVAL 

■F^L ■" Qg fi b™ m ra ■ ^^tb-i n r r?<j 1 fB" - 


[III- federal government Acquires (hat before any 
new animal health product can lx- marketed, its 
safety and efficacy must he proved through rigorous 
testing- This testing requires the expenditure of 
much iLmw suid money- It has been enimaced that on 
average, ro ^er a new animal drug on die marker; 
1 to 10 years of testing is required at a cost of 
SI 5 million to$20 million to the manufacturer The 
step* in this piotes art outlined in Figtwr 1-10- 


The development of new animal health prod¬ 
ucts he pi ns in the research and development de¬ 
partment of the manufacturing company; The-com¬ 
pany w4htS 10 ertsure that the dtu£ nut Crttly is s-ita 
and. effective tot animals bur also is Side for the en¬ 
vironment and for the people who will consume 
products from animals treated with the drug, The 
company wants to he certain that a market is avail* 
ahl« few i he product, dun it will he produced mi m 
eoar that is reasonable tor consumers, and that the 
product will he pro lion hlc for chc company, 



The three agencies of the U.S. govern me tit that 
regulate animal health products are the FDA* the 
Environmental Protection Agency (EFA), and the 

U.S- l>purtmfc.Ti,t of Agriculture (USDA). The FDA 
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Clinics* frilfe 

Clin i;: ill Iri.ilj; (kH jenny) 
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y 
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¥ 
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E jbnil prelicense 
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PPAIOEPA 

¥ 
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¥ 
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V 

¥ 

¥ 
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APHIS 1in«il clpilsi rfrVifcUf 


Product miyiiCcfire)' 


¥ 
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a prc4urt is mnnUoratl 

Ufiftflafi a w3 rdad 


by rhiu maJrt 

&B BDpi'COTlIC flD^cmriKrt 
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■■ ■ urn t 

HljHl'iry Ifr HflW.ua> | 

fts oortnued uJaty ' 

I Product morprtonng" 



Figure mo 

A flew chart Ihc .snrr-jl hrolth product process hffi5li@llwndi New Aimed Drug, (HAD); U S Food und Png Adrrini^tT^tim 

(reft), Aumd iivJ Ranc Hfiflllh tapedan Street (APHIS); rianuiidl , vfehiiii , i£My Se^iLjes- Ldbci-aioiy- CWIi3L>; LI5. Detriment d A^uIilts 
(USDA); Efcpenmertal Use (VrnYt (EUR); Environmental Protection Agency (ERA); Pesticide Permit Afpiaikfi (PPA), (From Etehron K: 
The p;*h Itj .?ppmv.?I: how rttttfdi rf?r£.w«-rios bfscorr^ Ictmed ptdufl^ Tnp Mjl Mrd 4[1|:1J, 1998J 


regulates the dcvrLopmjmt and approval of animal 
dniss and feed additives through its Center ('.t Vet- 

erinarv M-edteiftfc. The EPA ttgubtts tiir develop* 

mem and approval of animal topical pearlcLckfli and 
the USDA regubales the developcncnt and approval 
of biologies (vRccin.es, scan ms, antitoxins, and slml- 

lii t products}. 


The Food Animal Residue Avoidance 
Databank 

The Food Animal Residue Avoidance Databank 

(FARAD), a project sponsored by the USD A Ex¬ 
tension Service,, serves as a repository of residue 
avoidance information and educational mateiiab, 
FARAD po wides expert advice concerning die 
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avoidance of drug residues in. an effort to achieve its 
goal of prodnG inti 'Safe food* of animal origin " 
FAR AID produces u t.:iniipKiidsmii it FDA*tfppfOved 
dru^s and provider information about withholding 
times fL.ir milk and prcslaughtcr withdrawal times 
for meatr The information in this compendium is 
iivmfahfe inline (wwi^ianiJorg), and direct tele¬ 
phone access ls pmvkJed fur sJruacions m winch 

online information is not sufficient, 

Steps in the Development of a New Drug 

PR ELI Ml WARY TRIALS 

When ;i new drug L>r product shows the potential 
for development by a company, it b first subjected 
to a series of preliminary trials- The company wants 

to know whether the product will actually perform 

ra etpecred, whether ir has potentially harmful ;'id- 
verse effects, and whether it will be profitable to 
market. If these concerns arc satisfactorily an- 
swerd, testing begins. First, the product is tested in 

a laboratory on simple ofganlsnvs such os bscw-rta, 

yeajtBj. or Lm>ldi. Com purer models may be used to 
simulate animal models at this time. 

Preclinical (Animal Safety) Trials 

If ptehm in;an,' trial findings prove saiisfacrorjt the 
next step involves preclinical trials. These uiab 
usually are cairicJ out with the use of laboratory 
aniiTwils to gather inf-i.irm.^tii >n about appR^priate 
diMes id die drug- A lew large! {inieili.led 3pecta-) 
animnls may be used as- well. If the results of the 
preclinical trials are satisfactory, rhe company rhen 
notifies the appropriate government agency that a 
nerw drug is under invgstigcitiofi- It does this by fiU 
■L\if an inveul^arional New Animal Drug (INAD) 
application with the FDA. If the product is a pesti¬ 
cide, rhe company file? for an Experimental Use 
Permit (EUF) from the ERA. It a biologic is in- 
vidvttl,, ihe company concocts the Aniiool and 
Plant I lealch Inspection Service of the USDA. 


residue and withdrawal time information muse be 
accumulated if the product will be used, m food- 

producing atiimab. fVMslblc toxic effects on preg- 

nonr anbralh are explored, along with information 
about rhe porentialfor birth driven {lerarogcricsis). 
Shelf life studies sin must be conducted to estab¬ 
lish rxpixhtiOA date data- Results these studies 

kite valid.lled llinw^h die i&e 4if SI;il ihtieul analysis 

Submission of a New Animal Drug 
Application 

11 I lit- 111:11111 hiilijriiig eciinpviriy lI*!l:ilIhs hi marlcel 

the dru^ it rhen must file with rhe FDA a Mew 
Animal Drug Application (NADA). Procedures for 
pesticides and biologies art: similar, 

Final Review by the Fda 

Volumes- of research arc submitted to the FDA, 
ERA,, or USDA for review. Approval and a license 
for manufacture are granted il the appropriate 
agency v;al iilatiis i1ih m.u imuiinm. 

pRooua Monitoring 

As long as a product is marketed, it is monitored 
constantly by the company dtul the government w 

ensure* its continuing safety and efficacy. 

The Green Book 

Tta Green 0 «hJ< is a list of all animal dkug products 

il uii hiive been approved by the FDA for safety and 

elkdvenesd. Thin list was first published in 1909 aa a 
cooperative,, nonprofit effort between rhe USDA and 
Virgin fa Polytechnic Institute anil State University- 

lt is fonded through on vntetdgefljcy Agreement fo r 

rween the USDA and the FDA. Monthly updates ate* 
made to the list, and the entire lirsc is published each 
kniory The Gnzcn Book is available electronically at 
the FDA-CVM World Wide Web site (httpj/www. 

fiLi.giw/cvin/ jpeenlxH A/menhoofc-hem I). 


Clinical Trials 

By ihl# time, tht manufacturer lias complied enough 

uifurinarion id decide* w herhef the produce should 
he tested in rhe target species. These tests must 
prove that the drug is safe and effective. Potential 
toxic and adverse effects must be identified- Tissue 


FEDERAL LAWS RELATED TO DRUG 
DEVELOPMENT AND USE _ 


In 1906. Congees passed the first legislation de¬ 
signed to regulate the manufacture, use, and sale of 
drugs. Table 1-J provides a (Kt of the majnr ftctiof 
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Table 1-3 Federal Lav. % Ru^uluEiiiH lliu Use ul l^iardrtiLiCeutkh 


Date 

Legislation 

Summary 

1953 

Food addnives amendment 

Regulation of substarxes added to food for human 

consumption. Delaney clause provided that no addi¬ 
tive may be added if it causes cancer in humans or 

anmali 

1962 

KefauverHriairis a.-mendment 

Provided For safety and effectiveness of drugs by strict 
control of manuFaduring for new animal drugs. 

196fl 

Animal drug amendment 

Provided regulations for new animal drugs. 

197U 

Comprehensive drug abuse and control act 

Placed controlled substances into schedules according 
to their potential tef abuse. Called for registration ot 
veterinarians. 


legi.slmn-ri passed before the 1990s and describes 
the significance ttf each, 

The Animal Medicinal Drug 

Use Cterifkutian Aet 

In 1994 s Congress p.tsecJ cbve Animal Medicinal 
Drue Uk Clnrlticncion Act (AMDUCA).ThB legis- 

liitHiit mud? ^■stnilyk-l i.i$ 4 ie iifynwi'il mJCeriu^Yy 

dru\rA Icj;,i I uiuktf spue ifte Well-defined d.TiiJir il:^Ts. 

This act c.im-e about became: of the lobbying efforts 

of the Arrrerican Vetcrinarv Medical Assoc inti on 

■ 

(AYMA) and other ennip* in resp^rn^ Do the FDA, 

which had lijrlilenud i Is policies on eJCIn-lSahel use ivl 

veterinary drugs. Previowly,. veterinarians had been 
permitted to use any drug as Lon® as it could hi- le¬ 
gally i.»ht»med, was. used according! to sound profes" 

iUTiiul pranks, ftnd lift m> re-^due Jn pr* idllCI3 
(Coppoc, 2C01I. JduWL-VL-r, public concerns ovei 
food safety issues related to residues of subs-trinces 
such os diethylMilK^tTi.^ chli.iTKmphenici.>h and an¬ 
tibiotic*. ratnoi the FDA to issue compliance policy 

liuidiflinus (CdA is) lhal lande if x I iYi label use nhfii. 

Even though the FDA would not routinely prose¬ 
cute veterinarians farextralabel use after issuance of 
the CPUs, pueedtionm nonetheless were placed 
in the position of break iiiE iedena] Liw to meet 
choir obligations to animals and lIwLt owners, The 
AMDUCA allows veterinarians to Legally select the" 
most efficacLous drygs for their patients. The AVM A 

ijwuwl nn AMDUCA GutikaH# in 1998. 


This brochure out lines requirements of the ;kc and 
provides an algorithm that can he- teed to determine 
when octralabel uk is appropriate. 

A stcciLTii of i he AMDUCA siaits iliai rhe FDA 

may prohibit an cxiral.ibd uie an aninruils if the 
agency finds that such ure presents a risk to the pub¬ 
lic health.. The following drugs and «ibrtaoocs ate 

prohibited for eacttabbd use In all ft^-producing 

animals: 

* ChloramphKri LeriI. 

* Clenburecol 

■ CHetbyktilbcEtTCil 

fl 

* Dimetridiirolc 

* Ipiunithuaile 

* Other nkmimldasolea. 

* Funzolidone 

* Sulfonamide drugs in Lactatinp dairy cattle 

+ Stilfad Lnwt hraLnt, sulfubmimim^thusine, and 

Kulhieih ojcpyrl db=trie 

* FluacoquinoloMS 

* Glyeopcptklefi 

* Fhenylhutitzone in dairy cattle 20 months of ape 
and older 

Compounding of Veterinary Drugs 

FDArapproved dru^s are labeled for specific thera¬ 
peutic uses in defined species. Because veterinarians 
must treat a variety of animal species that may vary 
greatly in die, it is nut always pciHsible to uk un 
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approved drug Cor every clinical situation^ there¬ 
fore, veterinarians may have t<i dilute or combine 

(wmpciuml) existing meditation#. Foi* example^ it 

may be in the best interest of ;i hnree to combine 
more than one drug in a single syringe to minimise 
the number of injections. It aln may he essential to 
dilute Art injectable agrtit to obtain oil appropriate 
concentration fora bird or iimnst, at ro prepiinr on 
antidote (e.i*., sodium sulfate) xhar is not cum raver- 
cially available None of these nctiviucs would be 
permitted under a strict interpretation of FDA rag- 

uliil lotlA, which l r;sdil Kin;i 11 v hrive 110I Ji>1mijjii du-s I 

the act of Jilui in:; of combdnJng dt u^s from rhc act 
of manufacturing. Any alteration of a drug by a 
veterinarian or his or her employee that changes 

the cuncertlnttluft of the active ingredient! the 

preserv-anves, or the vehicles results go o new aiu- 
mal drug char is subject to the FDA approval pro¬ 
cess (Davidson, 1997). Recognizing the difficulties 
imposed hy the** regulations, the FDA Issued a 

CPC (60H-4C0) in 199* M better define the 

conditions for which compounding Is permitted!. 
These conditions include Kir may not be limited to 
(1) identification of a legitimate veterinary mLxlk.il 

need; (2) the need fot an flpfrtofiriflte legircien for a 

particular species, iii*j, gender or medical coixJl- 
cion; (1) lack, of an approved animal or human drug 
that when used as labeled will treat chi" condition; 
and (4} too lung a time interval for muring the 

drug to I rear I he Cciftdirion. 

The Veterinary Feed Directive 

Congress established the Veterinary Feed Directive 
(VFD) iis patt Lif the Aui niiil Dftjg Availability Act 
of I9®fi. The VFD established a new category ii 
drugs "as an alternative to prescription status'* for 
certain antimicrobial animal feed additives. Before 
this directive, all comntcreially available animal 
dru^S Ini' uht! in medicaled leedh weft* ;iv;iil;ihl.tr ml 
an over-the-counter basis. “Die VFD therefore pro¬ 
vides the FDA CVM greater cnnrrol over chc use of 
K7n: new animal fcixl additives. Use of VFD drugs 
require# :■ vulnl vctefhkariatV'p9tkfi.( r c]lcM rela¬ 
tionship ;ind the Issuance of a VFD form by a ver- 
erinarian. The animal producer must secure the 
VFD form from the veterinarian and must present 
it to a feed mill tis- receive the medicated fted- 


The Minor Use 




There Is a aheatage in the United States of ap- 

proved animal drugs intended for um: m Leas com¬ 
mon animal species or those with less common 
conditions. The dregs that do exist may not he used 
legally in the mi mill* that need the treatment- The 
Minor Use and Minor Species (MUMS) Animal 
Health Act of 2C0l h intended as a mechanism ro 
provide FDA-authorised drugs for those less com¬ 
mon species and indicut inns, similarly to the hu¬ 
man Orphan Dnijr Act id |ft(J3- MUMS specihcslly 

defines the pawlsdon of Labeled drugs tor mlruar spe ¬ 
cies, including sheep, gpcirs, game birds, emus, 
randwd deer, alpacas, llamas, deer, die* rabbits, 
guinea piss, pet hirtb, reptiles ftrnatncntal and 

other fish, shellfish, wildlife, boo, and ji^um iliml 
animals. MUMS is also designed to provide major 
specks (c.g. s cats, Japs, horses, cattle, swine, tur¬ 
keys, chicken?) with needed drug? fur uncommon 

1 lid k : iCK Ills {ill LI Kir ILitfs). 



DP N j _ 


Although most physicians prescribe drug?, most 
veterinarians prescribe and dispense them. The pri¬ 
mary icencci why veterinarians maintain a pharmacy 

in fl'nii 1'iO^plwb i* that drug s iln'*-represent On im¬ 
portant source of income. Food animal practitioners 
in particular u^ profit from drug sales to supplement 
theiT income became it may he difficult fivr them to 

charge sufficiently fiir llifir time. Anijfliyr Te^isnn 
why veterinarians dispense drills from their hospi¬ 
tals is that human pharmacies usually Jl> not Erode 
veterinary drugs, A tew drugs arc available only from 
humftn pharmacies, and others are used w mire-- 
•.gut h i ly dun TCieunanans find ii more practical and 
economical to write a prescription for them. 



Pharmaceutic products sue purchased by veterinar¬ 
ians from various sources, Some products are pure 
chased directly tnuu ih-e uianufiictuTVT hy telephone 
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of by mail; other? art obtained from sale? represtn- 
tHlirvc* (detail persons) who call on veterinary din- 
ie>. Dtstrihnrora (wild Listers) ^ cumptfnto ihai 
buy products, frotm many dlffere-nr manufacturers 
;inJ then resell the products ro veterinarians 
through sales rejvwcntatrves or by phone, Generic 
drug cumpuntra L,ll generic products i.md*r their 
own label, usually by mml older. 

Most of the pharmaceutic manufacturers are 
huge companies xh.it have separate divisions. One 
division sells products to veterinarians only, and 

che odwr sells owThf-courof products It should 

be noted that rhe scaHJitenc "sold to ^radnare vet¬ 
erinarians only 1 * on a drug label docs not mean that 
the product is a prescription drug- It only indicates 
a sales policy of die company. In si k‘w instances, 
die* same product IS sdd under lI iT4t_ , r*_ , Til labels TO 
veterinarians only and to over-thence l inter mar¬ 
kets- Some feed Ft ores and cooperative* are able to 
s?ll o'eip'tbc'cduifiter products (similar to products 

sold by u* Ifnn^lririnsl IO lx msmiiLT-, ;il |iric:L!t kiwL'r 

chan vererlnariana can charge because of rhe cjuan- 
city purchasing power of the scores. This can be a 
source of tension between veterinarians and retail 



n lancets. 

In recent years, [me met pharmacies have 
emerged l:»ii the marketing scene. Many dienes at¬ 
tempt co use thesc resources because of the reduced 
cost of some products- The prim wry concern in the 
vecetiiLiry CLYmmuii-iiy is i h; it smne Innirner phiif> 

macies are supplying prescription d rugs toconsum- 
ers without the authorization of a veterinarian with 
a vetennarian-’dient-patienc-relationship. The pre- 

Script i< ti.i him y be issued by an i hi I -: ih stMCi/ vl'Ictl- 

narian who responds to cl Lem quest km timbre Infor¬ 
mation* rather chan Through actual patient and 
client contact. Solving these problems may be dif- 

■ ■ ■ I I I I I I IH El 

hctilt because the FDA regulates the drug products 
themselves, not the practice lT the pharmacy. The 
board of pharmacy In the individual stales where 
rhe Internet pharmacy is Located anti registered 
regulate* the practice of pharmacy The board of 


pharmacy in states where consumers arc given pre¬ 
scriptions enforces requirements fat Out-of-stErte 
pli iniirU ivx. The AVIV!A ;kJvlxmM*s a pttigfijnh 
called "VUTS" tn validate the legitimacy of online 
pharmacies. VIPPS (Anonymous, 2007) is a volun- 


e 


tun. 1 certification program that was created by th 
National Association of Boards of PlioTmac-y. The 
VI PIS Mill of approval validates due the unlJne 
pharmacy is appropriately licensed and is conduct - 
i ns business legitimately- A related issue is the sale 
of “ethical products'" hy these [ntemet MpuniR- 

The»e rite prodngl-s hit which th$ iijmujhicvuKtf l'i<is 


voluntarily Limited their sale to vererinflfians as a 


marketing decision. Some fLca and rick control 
products arc ethical products registered with the 

EPA ur the FDA inn the o^r'thc'Vtuinter cate^ory- 

Impnirper sale of these ethical products may then he 
an ethical rather than a legal issue. 
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REVIEW QUESTIONS 


], Define the following terras-: 

a, Agonist_ 

b. Coniralrdleitkon_ 

L EthCiKT,' _ 

d, Over-thc-counrcT drug_,___,_ 

& Frescri pt ion J rug_ 

f- Reoepcot_ 

g„ Therapeutic i i lJl-x___ 

h. Withdrawal rime____ 

i. Veterinarian-el ienc-pailent relationship 

2 . Lihi f lmli r sources Ol drugs u$ed in vuittfinary 

medicine._ 

3, What are four components of a Jrus regimen? 

4- HiitfuSs 1 hwtf- Condition# i:L ime must 1^ nitfl htl.ir^ 
a valid veuerLnaftanrclienTrpailenc relattenshJp 
can he shown to exist. 


5. Discuss the mpuMihilitfcs of a vettrirtaiy teth' 

niHlL'iO Bit I he rulim I ii IsCiMTh in nil! lIb i ij|£ ocdtKL 

6, Describe the sequence of events that a drug 
undergoes from administration to excretion- 

T. List ] I poa&IbU: mures far admlnifterlng a drug 
co a patient, and discuss the advantages and/or 
disadvantages of each._ 

iH. List scimL? of tilt factor* that influence dryg 
ahurpclnn. __________________ 

9. Most biotraiiBfoniiation of drugs occurs in 
which of the fallowing? 

a, Kidney 

b. Liver 

Ci Spleen 
d. Pancreas 

10. Most drug excretion occurs via which of the 
fol I Owl tig- 

a. Kidnovi 

r 

b. Liver 


c, Spleen 
dr Intestine 

11 . I Viijp usually produce rhtfir tffleeis by CltibiI lining 
with Hpccilk cellular . 

12 The drug name that is chosen by che manufac¬ 
turer and that i* the exclusive property of that 

COtHparty b tailed_. 

13. What -ir lt six ireim rhar rauac hi Included on a 
drug label / ______________ 

14. What are dhree govemment agencies that regu- 
htc the development, Approval, and ur Lit mi' 

mal be-all h pmdwc»?____ 

15. Why do many veterinary clinic* dispense 

rather than, prescribe most of the drugs that 
they use?_ 

1 rt« Describe thei itiarkctirtg ofanimal healib 

products._ 

17. All FDA-approvc-d veterinary drugs are listed 
in the publication entitled_. 

10 . What is the purpose of FARAD? 

19. EsnaLihel veterinary drug use was made legal 

(under prescribed civeumstanceE) by what act 
of Congress?_ 

20. Define compounding._ 

21. What are che poreraial dangers ofrefliduer in. 

aniniiil product*?_ 

22. Lisc three classes of drug interactions- 

|._ " 

I 

mmi m 

T ~ 

23. Drug interaction can be anticipated when two 

drugs are given that are both metabolized by 
the_ 

24- Define "ethical produce. Tl 
25. Once a drug h,i* been biotransfeemed, it b 
celled h._. 

2 ft. Ant at_is a reason to use adrug- 

a. cn rural ndLcarlon 

b. indication 
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27. The diBigncetiH: method of dicraiiig a drug is 

btoed un all of the following except_ 

i. practical e9EptftenCe 

b. assessment Lit the parienr 

c. obtaining a history 

J, performing laboratory bests 

28 . EnAhiIhIkI u.« fdHAf_ 

a. snLd twer rJw enutwer (OTTC) 

b. using a drug ili a way not specified by the 
label 

c. using a dnig according to the empirical 

method 

J. JeeiJing lie*w long chu Jefug shfluy he given 

29. All the following arc true about a veterinar- 
ian-cliant-|patient relationship except- 

;i. TIh. 1 veterinarian has seen arul treated all die 
client's. pets escepc a Jug fur which the ciwnei 
would like co buy hesirwovm prevennative, 
b. The vercrinsriBTi has assumed responsibility 
for making clinical judgments about the 

hi'.illli. 4it fli-.: iinnihiil(->1 iiii.l lI li 1 Titifil lii it 

rreanruenc, and rhe client lias agreed to fol¬ 
low the veterinarian's instructions- 


c. Pharmacokinetics 




1[. FilriM11LTril drugs >irr ;9 lIiii i ii iNl*< 



a. orally 
h, by injection 

C SC 

J. ID 

32. s Is the bodies ability to change a 

drug chemically from the form in which Ir was 
administered into a form that cun he .■ 1 iin i - 
iriiL'd foriTi Hiu body* 

a. Half-life 

h, Metabolism (biarrsnEfotnuition} 
c, Pharmacokinetics 

d- Residue 

li. The __ni a drug represents the degree il> 

which a drug produces its desired response in a 
patient. 

р. phn nnacijdynam ics 

11. pli;miuiL:n*. iiu:C i-Lis 

с. efficacy 

J. metabolism 


c. The veterinarian has sufficient knowledge of 
the ;minia1(s) to kme a diagnosis- The meter* 
stiajkan must have recemly wen due animal 
and must be -acquainted with Its husbandry. 
J. The veterinarian must be available foT follow- 
up evaluation of the patient- 

10._is (he complex sequence of events that 

occurs after a drug is. administered co a patient, 
a. Half-life 

k Metabolism (bfjOrMnrformatifon.} 


34- An adverse drug reaction is always life threat¬ 
ening. 

a. True. 

b. False. 

35. All the following; agencies regulate animal 
health products except_■ 

a. PDA 

b. EP.A 

c. AVMA 

d. U5DA 
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CHAPTER 

Routes and Techniques 
of Drug Administration 

lTARMN_G...QBJECIiy£ 5 ._ 

After cFiis diopter, you should bn rtHe Ire 

l. HisCusS lliJi- mdny I*.'|il ■■ \\i aViilljJblv >Ini|^ Icirnu. 

I. List and explain die live ri^fiEs mi administerm^ naedk^ikon. 

J, Name available cypcfi of syringes* and needles, and describe their 
com mon uses- 

4. Correctly a-.adeludes in ■> fringe. 

5. Lyphiiii die technique* avmlahk for admkii&rei mg mi^icnnonfl, 

ihe fcilitcs commonly used, s^cilI how the rjesnmeuc khx:>uld be Jdcu- 
mcfilxd. 

6. Describe what in involved m preparing a inscription ami explain 
him ilit preseripHLUi is posted imile medical record. 

7. List die U.S. Drux Enforcement Adminiscmiion (DEA) require¬ 
ments foe keeping inventory and dispensing controlled substances, 
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Cerumen A ™.xy secretion of the glafwJs of the ex¬ 
ternal ear canal. 

COti NTlERlftftlTANT An agent that pmjdUCeS 5Upef- 
ficial irriterbon that is intended to reticle some other 
irritation. 

Cream A semisolid preparation of oil water, and a 

medicinal agent. 

ELIXIR A hydrodoohdic I'qukJ that contains sweetsv 

ers^ flavoring, and a medicinal sgenl. 

Em ulsion A medicinal agent that consists- of cdy 
substances dispersed in an aqueous medium with 
in adddiv®- to stabilize the dispersion. 


Liniment A medicine in an oily, soapy, or akohpfic 
vehicle to be rubbed on H it skin ?d relieve pain or 
te act as a counteririt^nt 

OINTMENT A semisdid preparation that contains 

medcinal agents -for applicafo-jn to the skin or eyes.. 

Parenteral Administration by a route other than 
th§ aSmerrtaiy canal (e-g, mftramumilsrx subcuta¬ 
neous,. irrtravenccis}. 

Speculum An instrument for dilating a body orifice 
or cavity to aiow visual inspection. 

SUSPENSION A preparation of solid panicles dispersed 
in a Iqud but not dissolved in it 



In a busy veterinary practice, it veterinary techni- 
clan often administers treatments ordered by the 

v£[£Tin;u~irin. Pmptfr ; l>. I hi in 1 r t ; i r i •: i c'k CecliiiiLpiL*-.-! 

shou kl be li.ndJ along with accurate ilocumencatiori 
on ibe medical record Additionally! a veterinary 
technician must be knowledgeable about dosage 
forms, syringe construction, ;ind hilteh murk.' :m.l 

mmi he able in draw comer ajiLCiurus of mudiea- 
rion within a syringe, know die live rights of drug 
administration,. he capable of administering medi¬ 
cation by all available route*, he knowledgeable in 

die riru.ii of LUL III 4f l 11■ Llo11ii regimliiLij. dmg.>, iin.I 

know how to properly handle cone rolled sub¬ 
stances. Proper documentation of administered 
treatments I? of utmost importance and ensures 
dial tli*: Kiini* trail merit is rust nepttiinJ by irther 
veterinary personnel. Knowledge of adveihir reac¬ 
tions thar animals may have to particular medica¬ 
tions is also crucial, The veterinary technician it 

■ 

the veterinarian^ lilcwt important employee In a 
bu&y practice- Through observation of the pvrieni 
during treamients, the tecluilclan is able to pro¬ 
vide the veterinarian with information regarding 
the patient's response. The doctor, thus informed, 

l.■ in 4 ,'Msily raith LU'^ixiiuiK ri^rirdiei^ udjmlmurst ni 

die creamieni r^tbiiwn. The technician who recqgr 
niics the importance of administering proper treat¬ 
ment to the patient and who uses observation skills 


in ipiateasing patient respome to dui e real nu n i ih 
iin invaluable asset no due practice. 


Pharmaceutic companies manufacture dTugs in var¬ 
ious forms. Some druip are available in a variety of 

kinm Lithgft injiy lx*- avui Lillie fur iii.hn inistTifcl; ion in 

only one form. Moat pharmaceutic companies en¬ 
deavor to provide comfcot to the patient and ro 
ensure ease of administration when formulating 
their drug*. Some common drug prrpHradc™ may 

he 3dm in hinted orally, I ■: I n ’ n B l‘ i ; l 11 v, I liTiML^h mli:i- 

LaiLon, inrrarectLilIvv and Topically. The moat com¬ 
mon type of preparation is an oral medication Oral 
preparations ere usually easy to administer, have 
CxtfhdftJ espiniljnn dotes, ;irhd ;sre m;iriuhK'hired 
uniformly with respect to the content of the dru^. 

Tablets are the most commonly used oral form 
(Figure 2-1). A tablet may he scored or unsGorcd. 
A scored tablet has indentions ttait haw been 

liLiL-.iif iiiIl* its surface, .illavon^ il Co lie hrokei'i mto 

halved or quarters.. Therefore, n scored tablet pro¬ 
vides a way of administering a smaller dose to the 
patient- A tablet that is unsccrcd may be cut Into 

0 siii.ii IIvt siie with the use 4 if ;i pill ditTCT device. 

However, scored tablets break more readily and are 
less likely to fragment. Some tablets whore drug 
type may be irritating to the gastrointestinal tract 
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result in aspiration into the lungs, thereby causing 
pulmonary problems. 



Scored lat^ete 

Tables 

Capsule 

Figure 2-1 




Tablets and capsules are ihe most common forms of ami 

medication *- 

msiy bti e-nlKrii-LMiat^i.l. ('upsides htp cOVttM'iiiKRi 

chat house medication. The capsule Itself may be 
made of gclurin and glycerin, The concents of a 
capsule may be in powder or liquid form, Capsules 
may he adv&ntag&uus to uw hecause they allow a 
pot iem tlp lie Treated without an unpalatable caste 
coming inco contact with the oral mucosa^ Unfor¬ 
tunately.. capsules cannot he broken down the way 
a scored tablet can to provide a smaller dose. Bo-- 
Lliise:i are \2Tjf£ rectangular tableCs ihal UWy hti 

reomad or umcored, Boluses are used in the treat¬ 
ment of large animals (e.p,, cattle, horses, sheep). 
Boluses usually are -administered to bovtries with 

the aid of a special irutniment called a huJWttg j^urL. 

LiquiJ preparations for oral admknlfflrajricyn may 
he purchased in several different forms (e.p., mix¬ 
tures, emulsions, syrups, elixirs). Mixtures consist 

of aqueous solutions (i-e--, water) and suspensions 
f(W or.il ii'Jinmi:-.[r;il i' >il. A Suspension wftaUv Kftf' 

raxes after long perJnda of shelf life and mast be 
shaken well before it is used, to provide a uniform 
dose. Syrups often are used as cough remedies; they 

COhtcdfl thrft drug iiiii-ll a ftavi iri rig in u lx im.* lUriUt-J 

solution of sugar water or nrhei aqueous liquid. In 
veterinary medicine, an antitussive (e.p., Torbupe- 
sic) may he mised with a liquid vitamin (e.p., 
Llxotinic) to ensure a mure palatable taste lor the 

p>r‘itif 111. tlijcirs uMially demise of a hydftijilesiholic 

liquid chat contains sweeteners, flavoring* and a 
medicinal agent., Emulsions consist of oily sub¬ 
stances dispersed in an aqueous medium with an 

additive that stabilises the mixture- All liquid oreJI 

medications should be ihJminisrL-rod slowly to al¬ 
low the patient to swallow before more liquid is- 
given. Rapid Hdminisrrarion of oral medrention on 


Tech^^LoUMV y footed' 

Kapld administration of wal medicaticn cao cauw 

the lit^iid in be aspirated intn the lungs, thereby 
causing pulmonary problems. 

Two forms of parenteral in|cdion are Available: 

injections and ^plants. 


Two forms of purcnrcr.il injection that are avail¬ 
able arc injections anted implants- Injections are 

available m single-dkiSe vials, imihiJnse vials, am¬ 
pules, tir liii^rvcilnme bottles, which may he used 
il> administer intraventxis infusions {Figure 2-2)- A 
vital is a hortle that is scaled with a rubber dia¬ 
phragm- A vi<il may contain a single dow or mul¬ 
tiple qQSKS-. A vn;il ulusl Iil- dis£l;in.lt:d 

nirer one use (doee). Mulikdcwe vials usuiiLLy contain 
preservatives char enable rhem to have a InngcT 
shelf life; thus they may be used for more than one 
Jose. Ampules contain ;i .single ill medication 
in a snfLill glass container with a rhin neeL which 
is usually scored so that it can be snapped off easily. 
Some drugs may be unstable in solution and may 
require reconstitution with -sterile water «jt another 

Jilutryt; i huM.' may he used immediately for m|ec- 

rian (Procedure 2-1). 


Technuu&fi?y footm- 

It is a good idea to place a paper towel over ihe 
neck of an ampule befwe breaking it. Lo protect ihe 

fingers from glass cuts. 


Syringes and needles are used for parenteral ad¬ 
ministration of drugs (Box l -T)- This equipment must 
lx; sterile. ITnipN .ihuuM nuvfe-T lx; HUswl in ■■ ■ iinym ii>r 
a long rum: before administration. ocuus because 
some drups may he absorbed into the plastic makeup 
of the syringe, rewriting in an inadequate dose, 
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F| MJ RE 2.-1 

Parenteral medoa butte are supped m sipgte-do^e vhil:. (A), iruiLdose (B]„ a m pule. i-cj, and la:^-dune bobJes ui bags 

used for intravenous adrrinisliation |Dl. 


Table 2-1 

Animal unJ Cwnmonly U*t'd 

Needle Ciau£tHt 

Animal 

Needfe 

StfhK^e 

16, 1® 

Cattle 

16, IS 

Horses 

16. 1®. 2(1 

□OgS 

20. 21. 22, 25 

Cats 

22. 25 

Small! exotics 

23, 25, 27 


C opy ri ghted 111 ater i al 
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Reconstitution of a Medication 


MaEiTiuis Needed 

Syringe of adequate sire few the amount of diluent 
with a needle attached 
70% isopropyl alcohol 

Cotton swab 



Diluent 



Figure 2-3 


J.u re 

1 . dean the rubber diaphragm of the medication 
vial and the diluent vial with an alcohol swab 
(Figure 2-3, A). 

2 . Remove the needle cap and pull back on the 
plunger to fill the barrel with air equal to the de¬ 
sired amount of diluent inject the air into the vial 
of diluent to create positive pressure and to ease 
withdrawal (Figure 2-5, S'). Invert Hie diluent vial 
and withdraw- the desired amount of diluent 

5. inject the diluent into the medication vial and 

withdraw the syringe and needle. Shake the vial 
to mix well (Figure 2-5, Q. 



4. Positive pressure may be created in the freshly 
mined medication vial before the desired amount 
of medication has been withdrawn. Once the 
medication has been withdrawn (Figure 2-3, D), 

label the syringe if needed, or administer the 
drug to the patient After withdrawing the patient's 
medication, dispose of the vial, or store rt accord¬ 
ing to the label. 
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Applied P h a km aco'lckj y for Vetercnaky Tblhwucians 


BOX 2-1 Syringes a rut Needi 


Syringes are available in varans sizes and styles The 

mo & commonly used sires are i ml. $ ml, 12 ml, 
20 ml, 35 ml, and 60 ml Swinges may be ordered from 
the manufacturer with or wither an attached i^eecte. 

The tip of the syringe,, sphere the needle attaches, can 
be one of four types: Luer-lnk tip (Figure 2-4, A), slip tip 
(Figure 2 4, B), ecconIrFL lip (Figure 2 4, Q, Or catheter 
tip (l igure 2-4.. D), Each type of tip has. its om adv&v 
tagss and d.saducnta^er, and is often chosen beciHjse 
erf personal prufer-enCE. A compete eyringc Lunsisls ol a 

plunger, b^rne 1 . hub, needle, and dead space (Figure 
2-S). The area in which fluid remarks when the plunger 
is mmpfeteV depressed is called dead space. 



image 


Ti lScT'.t i m i jrraijffi 

A luhtTcolm Syringe (Figure 2 b) hdefc. up to 1 ml of 
medication. It usually is avm.able with a 2b-gauge or 
smaller attached needle. This fringe is commonly 
used for injections of less than 1 ml. Some "ubercu n 
syringes have a dead space, Although the p-at-enf re¬ 
ceives the proper amcR^il of medicine, seme liquid 
remains in this dead space, thus wasting the drug and 
coifing the practice money, rhn; is also li^portam to 

remember when a tuberculin syr.nge is used to draw 1 
up controlled substances. The dead space will cause 
the oontrdted substance fog book to reflect more of 
the controlled substance than is actually in the vial 

Thus, the dead spare should be considered when 


D 



Copy righted image 

Fpguee 2-4 

Symges are available with differ- 
ml lip^., ■v.jrh as Lur-r.nk lip (A), 

sip tip (Bj, Koenlrc bp jO« and 
catheter tp jPf, (Courtesy Sne< 
Wpcd Mtedicvil, 5 t. Lixir-i M:} 




Nrr?1lp 

1 


Hub 


Bftnfct 



Lteatf space 


Plunge* 

t 


Fi que£ i-g. 

The pans of a needle and syringe. 
(Courtesy Sherwood MtecScal St Loug, I 
Ma ) 
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Figure z-6 

A luberculin syringe wth needle atoxhed. 

(Courtey STi^wiiod M&lcal, 5 ?. Usu&, 

Mo) 
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BOX 2,-1 Hyrini: o u mi Need I 'IH: on f \\ 


amounrts used are documented. Some tubercuih sy¬ 
ringes we manufactured with low deed space or no 
dead space a? alt In the case of syringes wrth no dead 



Figure 2-7 

A nuhnJose s ynnge. 


space, the needle screws inio the 18 syringe instead 

of attaching to the tip, 

MuldcliME 

A muhidjse syringe (F igure 2 - 7 ) is oommorty used for 
large arrimafe when several animals require the same 
rnjreLion. II allows ttw uw?r Co set Che dose and to give 

repeated injections until the barrel is empty of medica¬ 
tion. This type of syringe may be disassembled and 
disinfected for reuse. 

rTUiulm jjiinfc 

An insulin syringe (Figure 2-8} usually is supplied with 
a 25 gauge wedlc and, different from other Syringes* 

h has no dead space- rhe syringe is divided into units 
instead oi milliliters and should be used only for insu¬ 
lin injection. 

Figure 2-9 lustrates the importance of being familiar 

with the different types of syringe and the units of mea¬ 
surement found on each. Ths is necessary to ensue that 
uhl- can chaw up ttr accurate amount of mcdcalion. 




Figure 2-8 

An irmjln pyrin®? wilh nccdl? Attached, 
(Courtesy Sherwood Medical St Lous. 
Mo.) 



Figure 2-9 

Bannptes of how to read amounts of 
rued cat! on contained in a fyflnge. 


Continued 
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AfPLIEU Pkrt.EUHAt.OLOQ¥ FOR VETERINARY TbCHNIICIAHS 


BOX 2-1 Hvrin |?es a mi Need I on f ’J 


Nrtdbs 

Needles are available in various sizes and styles, but dll 

needle* have the following three parts: hub, shaft, and 
bevel (Figure- 2-10). hteedle sizes vary by gauge and by 
length (raWe 2-1i he gauge refers to the inside dianv 

eter of the shah; the larger the gauge number, the 
smaller the diameter. The length ci the needle is mea¬ 
sured from the lip of Ifie hub Lo lt»e end of the shah. 

Lengjhs longer than i inch usually are used in large 
animal* and (XEasionally far binpsy. The bevel is the 
angle of the- opening at Ihe needle cip. It is often Iwlpful 


when venipuncture is performed to hawe the beveted 
side of Ihe needle faring up before the needle is in- 
w^led into I)"*? pacienL 

Bleeding needles (Figure 2 -H) may be up to 

,S inches long, are large gauge (l«l to- 1ft gauge), and 
usually are used for obtaining blond from cattle 
and yw™. nwse needles are made of stainless steel 
and are reusable after proper cleaning and disinfecting. 
Biopsy needles (Figure 2-12) are used for obtaining 
bone marrow Ot soft tissue and organ speumerrs. 

rhese needles vary in size end style, 




- fi.fi ml 



13 mi 


FflGUftE ^“9-cont'd 



Figure 2-10 

A nwdr ;fr« part y. hub, shaft and br-rl 


FIGURE 2-11 

A 3-nch siairtess seed Needng needle-. 







Figure 2-12 

A 'Jdnlet.i, %ltwl hicpfy netsdle. 
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T ech#i aolo+v y hJoi&y 

All used needles should be discarded property into 
a sharps container. 


Imp Hants ore very h-.ird sterile pellets that con- 
cain a chemknl or a hormonal a pent, Implants arc 
inserted subcutaneously and are absorbed by the 

laxly L>ver iin tixItM'idpd limc_ C jmwlli hiirmimtfs lire 
commonly manufactured in rhis form for use in 
cattle and arc implanted in the subcutaneous dorsal 
aspect of the ear 

Topical iftedteajtiorti are available in several 
forms. Liniments are medicinal prepsrarions for 
use on rhe skin as a countcrirritant nr do relieve 
pain. Lotion* arc liquid suspensions or solutions 
with stKrthimg substances that may he applied to 

die sic in. An umtmifhE is ;i hkHIimiIhL prKfsir.il n m ii i 

oil and water, plus a medicinal a^enr. The water in 
an ointment evaporates afrer application and 
leaves the drug behind on the skin's surface, Dust- 
■ng pciwders ilea, powder) 5in; mixture* -nri 

drugs in powder form for topical application. Ad¬ 
ditionally, powders may have adsorbent (com 
starch) or lubricant (talcum) propertiesr Aerosol* 
are drugs that have he^n incorpwat-cd inti? a suit" 

able solvent arid | ■;il kuncd iiinler pressure with ft 

propellant, Ehuiing powders and aerosol* are com¬ 
mon form* for some topical insecticides and. wound 
dressings. 

Mien ittriiL:;ipsi.i kit inn i.% ii i lfiig form that iHlbL r 

UtiiA iubhranees commonly considered unstable. 
Microencapsulaticm also may be used for drains 
intended w be released slowly over a period of 
time (e-K-, ifwxidrctin iFroHrat injection]), 
(Nate: PreiHesn 11jis been c;ikeii iiri the marker.) 
When the drug's active ingredients are nuicroen- 
c^psularcd. a protective environment is formed 
against haimfiil substances and rhe stability of the 

product as unproved. Mk n>vn<;::i[wuUi l ion. t:i no - 

plenty masks the flavor of a drug kind allows oral 
treatments to be administered with greater case 
because the patient is unable to taste or smell the 
inured knts- 



Ln addition to the acilve ingredient, many drugs 
contain organic or inorganic agents as additives or 
pharmaceutic aids. These inactive (or inert) mere- 
Jkrit* facilitatt tablet administTiiti>>n, impn-wr sol¬ 
ubility. L>T ificre;l.ie Mifebilicy. AllhLHigh ihe quaftlLly 
of inert ingredients is usually small, these ingredi¬ 
ents can cause nd verse effort*, ot a patient may he 
sensitive to or may smell the ingredients- 

Pawnmnilly isdimiiisIt-Tt'Ll l I n igs oITko. lx nil a in 
chemical preservatives that are used ro prevent de¬ 
struction and loss of potency Through oxidation ot 
hydrolysis. The iim'.^nnr of preservative in the fonrm- 
Ifltkrdi id i^irermroillvaJiiiinistereddrugs n AO tftiitldl 
concenwnkin and rlie temrutfruted medwzatjon 
should he used immediately to prevent The posilhiJity 
of iungal or bacterial growth. Dilution of the drug re- 
Jikr the dfectivenera of the preservative* Most 

dn ij^-i ;ire Lv.iltx siliihki, oil hough some- utiy ilen.1 ;ul- 

dhivea ro Increase solubility Glycols are one example 
of additives used to inocase solubility. Generally, pro¬ 
pylene glycol and polyethylene glycol* are preferred. 


Some vaccines may contain antibiotic p*ewrretiw«- 

Care should be taken by personnel during reconsti¬ 
tution of these vac ones because liquid that escapes 

from Live timber seal of the vial could be sprayed 
inadvertent into an allergy person's eye (e.g, 

those persons with hypersensitivity to penicillin). 



A veCcririanHrt initiates anminnoatiun of drugs for 

1 llgrap-fiil lC f-i.irpiute. ill is unlawful I«.:»I A vkIl unary 

Technician do prescribe drugs far an animal partienL) 
The role of the technician is to ndminisrer drugs to the 
patient cm the order of a veterwiHriaiL When doing 

I his, Ji tdlhkidT mull always follow I In: Sl^Ul: 

1. Right patient 

2. Ri^jht drug — check label three times before 

administering the drug 
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i Right Jose 
Right mule 

i. Kighl time iiEii! in*LjMfnL.v 

By following chesc rules, a technician will dti- 
c Lerill y anti effectively Dedicate a paiiem, 


Oral Medfcattom 

The most common forms uf drug therapy arc tab¬ 
le I* -Mid l ;i|isi i]l >. Tliese iuv eftSity iiLlmiimUTtvl 
(Procediift! 1 - 1 ) ;uid are uim^rnncs used Lin con¬ 
junction with other drug forms. 


Or al Adlmi ni itra tii iii of Tablets nr Ca psules f or Pog s and! Cats 


Mwtiilfi Needed 

Meditation m Cablet or capsule form 

Riling gjin (optional) (figure 2-13) 

P rex i‘ tlu rt: 

1 . Hold the animal's upper jaw with one hand and 

apply pressure against the upper premolars to 
cause the mouth to open, 

2. Push the medication over the longue of the ani¬ 
mal with Ihe other hand or with the pilling gun 
(Figure 2-14), 

3. Dose the animal's mouth. 

4. Initiate swa lowing by blowing into the animal's 
nose end/or rubbing its chroat (Figure 2-1 b) 







V ^ 
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FlGURf 2-15 

Framplfr H smi3JI.5nim.il -pilljig sjm. 
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Oral Administration of Tablets or Capsules for Dogs and! Cats-ccmt J d _ 

Coaling the tablet or capsule w ih a palatable sub¬ 
stance such as Cat Lax, peanut butter, or canned 
food may hep in pilling difficult animals. 



Fi&U m 2-1 $ 




FlGllKE 1-17 

A syringe wtthaut a needle may be used to adminster oral 
Squid medication. 


Figure 2-i6 

A baling gun bsed lo administer a bolijs to large animals. 

In Lar^if r'lziiuiiiiIs, ;i liiiilluivi jfijii (Figure 2 - 16 ) is 
used to iiJmJm&cer boluses. Warh proper restrainr, 
this is usually not too difficult. 

Liquid oral fltedkariom: may be wirniniAod U> 

mci: 1 11 iini mills lllrcm^h ;i v. re^y to if I i I hr ntfndip n ■ 

moved (Pmeedure 2- ) and Figure 2-1?) lit, hi sen lie 
instincts.. through :*n oiog,ts£riq or nasogastric cube. 
Mc«i liquid medications are made palatable to east 
ikJminii^idiiuYn- Oral liquid medii atkiin-- uni n^.l 


commonly an csotics and may be- administered 
through the drinking water ft an on^nstric tube- In 

immuls, .1 stunajsrh tuK? ii-ioiHy u&d touih 
minister oral i, i li id mci Iil-.iili jtis (Figure 2.-IH). In 
cattle, the stomach cube is passed through a Frick 
speculum (Figure 2-19), 


TeehrticCOrtfk Mote± 

Oral Medications 

L Remember when adm nistering oral medications, 

that it takes longer for a drug tu be ^b^nbed »ito 
the bkickfelneacn by this route as compared with 
parenteral injection. 

2. Do not use oral admintslratiDn in animals that are 
vomiting, 
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Figuke 2-?g 

A frtk Spetsilusrt Ldfi be used to IdCiiiate passage ul the SMm- 

Fi L U RE 2 - 1B «±i iLtee through *he mouths qF calila 

A Idi^-aiiimal stomach lube may be used to- aAhMSMf liquid 

medications so cattfe or hccses. 


2-3 

Oral Administration of Oral Liquid Medication With a Syringe far Pags and tat* 


Materials Needed 

Syringe with the needle removed ot oval dose 

syringe 

Oral medication in liquid form 

PlTHrtd-U re 

1. Fill syringe with the- GatCLrSaffid amount of 

medication. 

2. Tilt the animal's head up shghtty, 

3. Insert the tip of the syringe -nto the animal's 

cheek pouch (Figure- 2^20). 

4. Administer the medication slowly. 


opyrighted image 


T 'ec#in£c£aWfr Mots# 

Attachment of a J-l % Teat Infusion Cannula 
(Jorgensen Laboratones, Loveland, Colorado} e 
handy for adm-nritcring Ora -quid medications. 


Figure 2-20 


Parenteral Meditations 

Parenteral! ;t.limnisl.r;il imi |i.l 6 ., iHjVtfJ-Cifi) Ol liijmJ 

medications may be used along or m conjunction 
with other forms- of medication. Some conditions 
are unfavorable tor oral administration (e-^r., in 

v.mutiJTg patients), and drug* are uv:ijhHe 

1 icily Foe fatenreral iidinhii-nfarkm. 


Apprwrinuitely JO routes sire uswl commonly for 

y«iiTL-i il er. il iirJiiihnslTiiliiyn i> 1 Jm^s; I In* uw .151 mnn 

nruinty um;J are the Intramuscular subcutaneous, 
find intravenous routes (Fypjrres 2-2 J to 2-23). A 
veterinary technician must he aware of the propcT 
Ti.wiie Eif idrninistrotiun for each drug. For thus# in 

lil ILll-l . ihu tLliire Hit IlI I1LII 11 - N-.it IMI L LtiULllly I- If, ltd 
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Figure 2-21 

bilrriniuM uldi iii|Bcturn n iht p^fv>: ImL- s':imJd bn e&wi m .in arifd ti-i.it ^tnds Cli* Irif^e sarflic iwrw. l+ib«l«*d jt, M. 
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Figure 2-25 

Figure 2-22 intravenous injection, 

Subcutaneous njMiotL 


I m"i iJu 1 •.Irr.tLI hsl il:I Lir I Ik 1 |>;il Ica^n' uiSerl. Sorm link's, 
complication-: may result aft *1 parunreifd iiJsmms- 
□ration of -.i drug, Coanaien coinplLcaikins include 
irritation, necrosis,. ;ind ilihbCJtkm of the injection 
site. Scimetnuw, ;d|#r£k‘ n-aemms to medictf forts 

I I i;l-p OLCtil. Clinic,il Mi^l'Li Ljfill allfiJgUl Thiel af¬ 
ter a parenteral drug has been administered include 
dwelling around rkc face or extremities, niiicd 
humps i \f *wt;11 ings on tin; :4-- i u \ surface, ed™ h-, and 

siJivnrmn. Il ii 11 y LiHuplit ,ilicicit Ule L:h!$LTVL j d, idlest; 

should be reported immediately to the veterinarian. 
Cm- should he exercised when an intramuscular 

injection j& ^ministered, ■* « that nerve d^nta^e or 
accidental inject km iilfti .1 or ftriert can 


av-mcled, NJe^its e piussuiL should be applied ro the 
plunger of*the syringe before an intramuscular {or 
subcutaneous) injection ii performed Should any 
HisrI hr observed in th*‘ hub of the needle, the 
taegdlg should htf redlnacied or removed. Care 
should also he exercised when MtTapcrlDpneal in¬ 
jections are provided, su chat pcritcferiib does not 
develop nml damage Do the abdominal vixcrii 
dix*H ik*1 OCCiir. Proper adinirml nilirm invol vi -■ 

kmAving 11 \ whar oquipimmr is needed, (2) Iwv 
rhe dose should K- calculated, and (3) the proper 
method for withdrawing and administering medica¬ 
tion (rnx edure 2-4). 


1 111 ri\ ■.‘L ii v-.l-- ( IV1 ;k]mifit-1r.iri.:in -iIEuyvk I I II ano 4 -! 

rapid and etfeoLve drug aiinuni.itration (Procedure 
2-5), IV therapy is used mpsc commonly in maintain 
■;ind restore fluid mid electrolyte balance, to admin¬ 
ister dnigs, and to irunshase bloodL IV ^ulministr-o 
nun also is used wlien the iik-dicsu mn is eonrr.iindi¬ 
cated for other mure* of admin.isna.tian. Sices for 
IV administration include the cephalic vein, the 
ju.Ln.jl -it vein, the I iteral siphenoug vein, and Staire- 

Isiiu's I lie Id nnf&l veinSu Lung -l trill IV I riL j r;i| ‘v is 
best achieved udih the cephalic or ju^uLar veins. 

In somu cases, an animal may need repeated 
fV injection^.The veterinuTlim mayorder the pint- 

Nicnf o( yin md , .VL j llm^ IV i. ;U;!u:Ut in :m Hlorl fci 

lessen vein damage and pain loi the animal (Proc-e- 

dures 2-6 and 2-7).. 


TechvhLciotfJ y hi otefc 

An IV cathctfr mull be removed -iter 72 hours anti 
re[il.*.*d A'iUi d new one. Time can be accointeJ 
Fcr by ^Tiring [e.g. uj? a permanent marker) plr-Cfr 
men' time cn Ihe adhesive bF.idage rhel secures- 
the IV catheter in the animal's vein. Additmnally. 
IV tubing should be changed dflfr u 24 -u 40- hour 
period 
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Parenteral Administration of Medications-Intramuscular or Subcutaneous 


Materials Netdtd 

Spring* and needle (Figure 2-24) 

Parenteral medication 

Cotton swabs 

70% isopropyl alcohol 

Fkoccduie 

1. If the syringe is not supplied ready-tD-use,. firmly 

attach the needle to the syringe, 

2. Swab the kettle's rubber diaphragm with cotton 
that is saturated with alcohol 

3. Remove the needle cap, insert the needle at an 
angle into the rubber diaphragm., and withdraw 
the calculated amount ol ihe drug. 

4. Hold the syringe with the needle pointing, up¬ 
ward, and remote the large air bubbles, by briskly 
tapping the barrel of the syringe. 

5. Release the air bubbles by slightly pushing on the 

syringe plunger. Carefully replace the needle cap 
if the mediation is not to be given immediately. 
Avoid contamination. 

S. Swab the injection site with another cotton swab 
that is saturated with alcohol. 


7, Insert the needle into the appropriate site and 
pull slightly on the plunger. If ra blood is seen, 

inject the mediation and remove the needle 
from the site. Btood indicates (hat a vessel has 
been entered. Withdraw the needle and continue 
with line same procedure M a different site. 

ft. Massage the injection site to aid distribution and 

decrease pain, 

9. Ftaperly dispose of the syringe and needle. 

Guideline* for Parenteral Dcwce 

fc Round up to the nearest tenth rf the amount ss 

greater than 1 ml, and measure in a 3-ml syringe. 

- Measure amounts less than 1 ml in a tuberculin 
(IB) syringe. 

h In cats weighing less than 3 lb, 0.5 to 1 .Q ml is 
an appropriate amount for intramuscular (IM) 
injection, 

■ In cats weighing more than 9 lb,. 1 to 1.5 ml is an 
appropriate amount for 1M injection. 

- In dogs weighing up to 10 lb, 0.5 to 1 ml is an 
appropriate amount lor lM injection. 

h In dogs weighing 10 to 30 lb H 1 to 2 ml is an 
appropriate amount lor IM injection. 

1 In dogs weighing more lhan 30 lb, 2 to 4 ml is an 
appropriate amount for IM injection. 





Figure 2-24 

(Courtesy bhe^wod Medical, St. Lewis* Mo.) 


T e^Anlcla,?%'y Note*,- 

irtf&trtg mirftidose viate with air »metim« Jtows 
easier withdrawal of medication, 
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Parenteral Administration of Medication-Intravenous Direct Bolus 


Malurials Nfi'd^d 

Syringe containing calculated dose with needle at¬ 
tached 

Cotton swabs 

70% isopropyl alcohol or surgical scrub 

Butterfly catheter (scalp vein needle. Figure 2-25) 

-optional 

SyiiTigE opnlgining 3 ml nl flushing solution (e.g, 

heparinized saline, 500 10 sodium heparin sn 
250 ml gf normal saline) 

laps (optional] 

Procedure* Without Catheter 

1. Clip the area over the venipuncture site, A desired. 

2. Prepare the area with alcohol swabs or surgical 
scrub. 

3. Have the restraint person hold pressure on the 
vain -nr use a tourniquet. 

4. Perform venipuncture willi the medication 
syringe and needle If blood enters the hub of the 

reedle, the usnipundure is successful. 

5. Release pressure From the vein and proceed fo 
inject the medication over ihe recommended 
time interval. 



FlCOftE a-as 

Bunefly calheiec 


6. Remove the needle and apply pressure to the 

site- to step bleeding. 

7. A bandage made of tape and cotton may be ap¬ 
plied, iF needed. 

Procedure With a Butterfly Catheter 

Proceed with steps 1 through 3 as described in the 
previous section (MtCumin and Bessert, 2006), 

1. Remove the cap From the catheter tubing and 
needle caver. 

2. Perform venipuncture with the catheter. I,f this is 

successful, blood will return into the catheter 
tubing. 

3. Release pressure from the vein, and allow the 
blood to Fill the calheter tubing. 

4. ’Remove the needle from the medication sy¬ 
ringe and attach the syringe hub to the catheter 
tubing. 

5. Administer the medication at Ihe recommended 
lime interval. 

6. Remove the needle from the syringe containing 
the flushing solution. Rettidve the medication 

syringe from the catheter and attach the syringe 

containing the flushing solution 

7. Push the catheter 'with 1 ta 2 ml of solution to 

ensure administration of all medication. 

3. Remove the catheter and apply pressure to the 
site to stop the bleeding 

9. A bandage may be applied as described earlier. 
10. Properly dispose of al syringes and needles in 
an approved sharps container. 


Tedwictiifi'y Matey 

Watch lor swelling at the injection sfle. Swelling 
may signal fcdravaseulw iniocuon. Notify the veteri¬ 
narian immediately rf this should occur. 
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FJ Hi 

Administration by Bolus With am Indwelling Intravenous Catheter 


MaBvrtals htaisijicfd 

Swinge conLaining flushing solution (about S ml) 
Win isopropyl alcohol 

Cotton swabs 

SyiingL: with medication and attactied nettle 

PrOtedurc 

1. Clean ihe -cap of ihe indwelrng catheter with an 

alcohol swab, 

2. Insert into the c^iheter cep the needle of the 

•synnge containing the flush.ng sdulxan. (Use 

the sindlltsi-gaugo needle possible Lo help pre¬ 
vent a leak in the catheter cap.) 

1. Oenfly aspirate to determine correct placement 
of the catheter (blood entering the hub shows 
proper placement). 

4. Inject hall the flushing solution into the catheter, 
Observe the area over the vein for swelling. 

5. Remove the syringe and needle, and carefully 
replace the cap to prevent contamination. 

G_ Insert into ihe catheter cap the needle of the 

Syringe containing the medication, and inject 
the medication over the recommended time 
interval. 

7. Remove the synnge and needle from ihe 
catheter. 

fr. Flush the catheter with the remaining flushing 
solution. 


9- Observe the area for swelling and loot for signs 

of dramrnfort. IHeport any abrarmal observa¬ 
tions lo the veterinarian. 

10 , Properly dispose of syringes and needles. 


Techtticicuv*& Note# 

Some hospitals may require that with Hushing -solu¬ 
tion, two syringes should be used instead of Ihe 
same Syringe and needle for both fluslie^. Keep ad¬ 
ditional male adapter plugs (catheter caps) (Figure 
2-26) in stixfc in replace a Ifiaky cap. 


Figure i 26 

Examples of a mate adapter plug. (Manufactured by Abbott 
Ldlxirdli^iet... AbtailL Paik, III.) 
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AFPLI ED PkABUMACOLCWY FDR VETERINARY TfiCHNICLAHS 


PJpitozEyyitz 2-7 

Administration of Intravenous Fluids 

Malvriuls Ninsdad 

in-dwelling catheter {Figiw 2-27) 

Ispe 

700b isopropyl alcohol or suepsal scrub 

infusion set 
IV fluids 

Clippers 

Procedure 

| r Remove the (V tubing liw tHe container end 

ths prulectnrE- ccvEnng from the medication 

bollle tst bag. 

2. Remove the cohering of the diaphragm of the 
medication bag or bottle. 

3. Clusc the damp tsi Ihe IV tubing Remove Hie 
cap of the IV tubing spike and insert it into the 
diaphragm oF the medication bag or bottle, 
SquEene the dnp chamber to allow fluid to cal¬ 
led in the chamber, fill to the designated line er 
about half full. 

5. Remove iHe pratEdive cap frctn the End of tbiE 

IV tubing and ■slowly open the mller damp tu 
alow tlte fluid to dear the tubing of air. Replace 
the protective cap and hang (he medication bag 
ar bnttlE on Aie IV prie near the patient. 

S. Clip and scrub lhe diOSen site fur catheter 
placement. 

7. After successful catheteT placement, cap the 
catheter, wipe away any blood, and quickly tape 


in place. The time of placement should be re¬ 
corded on the adhesive tape with a permanent 

marker. 

S. Remove the catheter cap and the protective cap 
of the IV tubing and insert the end of the tubing 
directly into the end of the catheter. Ot, if de¬ 
sired, a needle may be placed on the end of the 
tubing and inserted into the catheter cap 

9. Open the damp Id begin a slow djup and Icwer 

the medication bag or bottle to below the IV site 
to confirm correct placement. 

10. Return the bottle or bag to the IV pole and set 

at desired flow rate. 

11. Tape the tubing to the patient at the catheter 
site. 


TechnCclctivi jVtrfEi- 

1. Mark the fluid level and time on tape placed on 
the bag with a permanent marker (Cape can be 

used on bottles). Use ibis procedure each time 

the palient is diedoed. 

2. If any medications a tc added to ihc fluids, write 

Ihe medication., lime, and amount on the medi¬ 
cation bgg of tepe. 

3. Tape the catheter cap to the bag or battle sa lhat 
it will be ready v* *hen needed. 


Figure 2-27 

* m-gaLQe ndwdlhg catheter. (ABBULATH is a registered trademark of Abboti LaJbora-rxie&r flthott Park. III.) 
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2 - g 

Administration by Bolus Using the Y-injection Site 


\iultTiials NtieJad 

Syringe wilh medicaliari and the needle aLlached 

Cotlon swabs 

70% isopropyl alcohol 

PnKt'diiR; 

1 , Gose the damp on ih* infusion set. 

2. dean the Y-in|ecticn ate (Figure 2-2B) wilh an 

alcohol swab. 



Fissure a-as. 

IntraweiBus sal viilh Car damp and Y-irjwtnn site. 


3, Insert the needle of the medicalion syringe into 

the Y-mjecteari site. 

Inject the medication over the leoommended 
time internal, 

5. Remoue the medication syringe and needle. 

6 . Open Ihe damp on the infusion seL AJIow 
enough fluid to flow through Ihe infusion set to 
ensure that all medication is receryed, Then re¬ 
turn ta ihe desired flew rate. 

7. PiOpifly dispose r>f iht Syring .0 and netdlo. 

&, K'oie: No flushing solution is required for this 

procedure. 


7" ech*\ic£&f\/y Not&y 

To chect for proper placement of the fv catheter, 

remove the bag of fluids- From the IV pole and hold 
the bag and tubing below ihe le^*el of the catheter 
(do not close lho damp on ihe infusion set). If 

Wood returns into the tubing, the celheler is prop- 
erlv placed Return the hag to ihe to pofe and 
continue fluid administraton. 


It ihe pa:iciiT b iseelvLng JV iluitls, the Y-InjectInn 
s-icc (sec Figure 2-2B}—located on the IV cubing— 
may be used to administer iriodicariom by direct bohs 
{m Fkucedun: 2S). When medications are to hr 

;l>.I i i'ii 11 islf i l'lI l;sii'il ii ii k i l isIy : ic>. I lor I 11 ;-j perk id*, 11 k! 

IV robing myst be dmi^d aft lit a 24- to 48-hour 
period- Once the medication battle or Knp baa been 
emptied, Rphoeiru'iit is iueccHaiy to facilitate care k 4 
dip piiiami. An indwelling uiiliei.txmi.i't b« rermvvei.1 
after 72 hours and replaced wiih ;i new one In a 
different vein location (McCumin, 2036) [f ihe 
IV catheter is not used cantimiMisly, ii should he 
flushed with hffpftrrflbed saline every S K> 12 bxii&. 


A simplex (Le_ r gravity sei) IV ■* nied n> :sd- 

miniscci medications or fluids intravenously dq large 
animals (Figure 2-29). This administration set may 
He disinfected and reused. Disposable IV sets and 

brjoerVLdum^ fluid hr i(£ Hire aval liable for birge iili- 
nulls char require continuous IV therapy. 

In pediatric patients and small exotics, IV medi¬ 
cations may W administered by intraosseous can- 

nuhiliiHn. This rcn.il r n Ini > may he iiKt-cj in Uit£ct 

patients when rapid administration of il □ids or 
Jrugs is necessary and a vein is not readily avail¬ 
able, If needed, large volumes of fluid may be ad¬ 
min uttered in, this manner- 
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Applied Pkarmacology for Veterinary Tbchnucians 



Figure 2-29 

A large-animal ritnivmaus stf 


In some- veterinary hospitals, use of Em infusion 
pump may facilitate continuous IV administration, 

l.3au':t- I life! i1su , L':*;.'is;iTy flew ffitC 1$ knowvil (1 hu mlt Li 

ordered by the vererLnaiLan.), the nchnicLui can set 
rhe inhision pump to deliver a constant amount of 
solution per minute nr hour. To determine the 
pump Kuttiritp, the technician ctMtsideis the tolled 
amount nfaolurintn robe given and the rime Inter¬ 
val fix infusion. The operating instructionfi fix rhe 
infusion pump should be followed because each 
model may operate in i> slightly different manner 


TechtxictiwJy iSJot&fr- 

it should be remembered that any patieni on 

A/ Hu id therapy should be monitored every IS to 
3D minutes. 


Mknlilni'Li'i^ involve* evaluating lIti p rOle; ensur¬ 
ing thart the JV catherer ii properly placed in the 
vein;, rn.ikin.ij: sure rhe patient has n^M moved around 
in the cage lo such an extent that the IV tubing h»F 
become linked; Jtnd, nmst unp^rttmi.. ensuring ih;u 
rh e patient haa nor chewed the IV Cipherer out. 
Animals can do surprising thinps, and It Is up to rhe 
technician to provide an excellent level of nursing 

to insure thftt m>hu cooiw to tli^ pdtteit. 


7iidui«%aWy h'rtttifr 

Parenteral Medications 

l.SomB liquid medications fur parenteral admmrs- 

IrdtiCf-i may ^settle out* ur prtdpilafte (e.g.. peni¬ 
cillin, Vetalog>. Therefore these rr>edtsfioris 

should be shaken gently to mist ihe solution be¬ 
fore it. is injected into Ihe patient 
2 Drugs that may cause tissue irritation ere admin¬ 
istered by Ihe intraruencj..& route (e.g Y pentothflk 
vincristine}. Therefore, one should be sure to 
check (he drug's package insert to identify the 
correct wary to administer the dnjg. 


tntramiiSCular 

1. Ketaset can be aAiiinisrerad bv intramuscular 

■ 

injedrocL Kctaset has a tendency to bum upon 
injection, and cardul restraint methods, along 
wiih rapid ivijecriun -;il tills drug, slum LI be used 
in cat*. 

2. Upon insertion of the needle inro rhe chosen 
muscle, always apply negative pressure to the sy- 

TinjLre’s pi l inger to k° certain that the needle has 
nui entered abLsod vasd. Jf blood is seen in 
the huh of" rhe syringe, remove and redireei rhe 
needle. 

5u6 cufoneous Injections 

l. Mem vaccines con be administered mbcuoane- 
ously. However, rhe intrascsvpular area should 
always be avoided when subcutaneous iujec- 

+n ins Sit givfii. 

inhalation Medketions 

In veterinary medicine, inhalation is used primar¬ 
ily to produce anesthesia., The inhalant gas is 
placed unco c I i if anesthetic machine m iJqukl form 
and then is vaporized through the machine ;ind 
delivered to the patient via an endotracheal rube., 
an anesthetic gas mask,, cir an induction chamber 

{Figure* 2TO to 2-32). Mtdtca.i IL>11H OLXilSIllllrllly 

may be nebulised to treat an upper reapiraTtwy traei 
CURT) problem, and oxygen may he delivered to a 
patient with dyspnea with the use of inhalation 
techniques. 
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Figure a-JO 

FnriotMrheal "ufar wilh cufF. 



FiGUfiE 2-32 

A smalkninal induction diambsi 


nGSJB5.E 2^31 

k 5mal-orimal anesthetic masC 
Tupkaf Medications 

Topical admin i&tiatian of medicine involves appli¬ 
cation of drug*. {cream, ointments, and drops) to 
the trody^ surface. Topical preparations usually pro- 

vaile (ol:;iI cftrtis insUsiJ of .sysl L-mu: {in#*. CHipping 

half from the affected area provides be net visuallsa*- 
non during ucatmcnr and makes applica tion easier 
Hind abrarptLcun fester. The technician should -aJh- 
ttive the area after trt*Wient and should report 


advttSt rf<iL:t ii.>ii.s to rhe velenruiHari. Tine ttnlmi-- 
dan hhiutkil provide client education regardatte 
medications, including information on frequency 
and number of applications, Many clients apply too 
much medication, which on it only is irtkiiGC^ftry 

bur can be quiiK coiily wiih some medicm 11 his. 

Ophthalmic diup arc supplied ah an ointment or 
a solution, The eyes have the ability to remove lor- 
den substances- rapid !y- Therefore, there preparations 
itiLirslly ore applied several l inif.s .1 day. Appliuiilinri 
rirequemry depends on the dbeaee or dBcader, the 
drug,. and the type of farmidatiDn- When ophthalmic 
preparations are applied, the hand that is holding the 
medication should rest on the animal^ h&ul above 
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Applied Ph armacology for Veterinary Technicians 


die affected eye (figure- 2-33). Grope should be 
placed at the mrier can thin of the eye, If application 

id Lsirtment i' ucctswry. :i small strip .%hi hi LI he ap* 

plied along the lower palpebral! bolder, wirh endur¬ 
ance that the applicator cip dees nor come into- 
coRtH.cr with the eye or conjunctiva, When you are 
demonstrating to a client taiw fci jipply lived ic*- 
ci l is, polm out iluii ihe appIleaiLHtt have bliuu up*. 

Therefore^ sKaiM the applicator lip inadvemodv 
couch rhe eye, no harm should occur. 

Fbugs may he applied fnpicivlly to the ears fbr 

Bi il:;iI tilfcel IMiltriEfc ■L , c!nicn<L , ii aiideriKf iCh removal, 

or to near a HupL-jfieLal Infection or ear mace*. 
Cleaning of rhe ears before otic mcdicarion is ap¬ 
plied aids the eflectLveciMs of treatment, The vet¬ 
erinary technician dlucnjld provide LtMtuCtRiri to 



Figure 2-33 

Ointment is appied to the dog's eye cn the lower peJpebra', 

bwdsr. 


the cIlcre Tegnrding the correct rays to clean cars 
and to apply ear medication. By explaining the ear's 

anatomy, the csdirdciatt can assure the dteni fbat 

ir is difficult ro reach rhe animals earJium when 
one is swabbing the car clean. 



In a vereri naiy hospitals most medicaiion orders arc 
iv-ritten or verbal, A written ruder m;i.y be provided 

in prewTijil ion iiyrin 1 ir 111: iv he not in tht- medic: mI 

record. Wibal orders are given direct ly ro rhe tech¬ 
nician by the veterinarian. When filling a prescrip¬ 
tion, the technician must be fnmiliar with abbrevia¬ 


tions frequently Applied tci the medical record 10 

describe drug rhtfapy. Appendix A lists abbrevia¬ 
tion* commonly used in vcrcrinorv medicine. The 
technician must know rhe patient being treated, the 
mote of administration used, and the frequency <if 


:iilifl'Liirisrr;ilniai. This informaliim LsdoMZrihfcd ill tSu- 


medLcaclon order. After the medical Lem has been 
administered to the patient, a notation should he 
made in the medical record describing when, what, 

h» 'W. uni,I by '.vlrnin |1ie rnediuitiim admin ax* 

rated. ObaervaiLons of the patient^ ptnfpeas should 
he noted in. the medical record (Figure 2-34)- If rhe 
medication older is a prescription (Figure 2-35) ro 
be filled, the older should he dated and noted in the 
medical record (Figure Zr36h II the owner picks Up 
the prescription at the veterinary hospital, the 
medical record should he retrieved and presented ro 
the veteTiruiTLin fbtr approval of the refill. The .same 

pnx.:ei.lure a.* Je?iL;rihed earlier should hi foil CTW^-lL Ti >T 

dUpc-nsing HiedkaxLein. 


6 - 16 - 9 © 


&: 5 C' AM pat^snt [ 3 &A 


T -102 


250 Amaxi i' U fU#.^ \V£ 3 th&£n#M 


a era 


heparirizsd skiing, confrinjc V I.E a- 

_ 1 i- 1' rm. 



Ficuie 2-14 

■ wuT 

AJie* medktflicn r; arFnnisfcered *50 4 p^iiem, * nntgricin ^heuid br in ih? palierlfc medical record 
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PET CARE ANIMAL HOSPITAL 

1554 Straight Road 
Anytown, USA 12345 
455-555-1222 


■ 


FuliimE 



nate smm 




9* 




turf i: J 



jkfe gfc D V M 

HSUM AS -amFriim 

_D.V.M. Refills 

s umnmEUH ftium m 

LHJ-A # 

FlGUftL 2-35 

jdrrplt' prescription adar. 


4-1M5 fix per Dr. Smith 


i—■—.. m ..—. 




x IQ days 


0 mg 2 tab pa si j x 5 days 



K.fo rego ^ L^rnr _ 


figure 2 -j& 

PrecripiiaiL should be written in :he patent's medical record 



Substances that have thf ability Hj become habit- 

■ 

hifiniitji. iin hiiilirin* lift hshuUd ;i* CuiimjUfid Jtife- 

stenrH. The Drug EnibnxiTijenr Agency {DEA) re¬ 
quires that the upper riphr enmer trf the original 
contaLiwr should show a code containing «t capital C 

(contnillrJ), hd1 ijK*ed by a Romm numeral indimi- 

ing one of the fi ve schedules defined hy the Ccuk oj 
Federal Rejjjuktimu. Because some of these Jrui" may 
be misused! the DEA requires that they be kept in 
an uAHhwable locked area,. aril thut an inventory 


log he kept to report amounts u«d and on hand 
(Fiijunc 2-37), Each time a controlled «Jnj^ r is admin- 
is tv red <ir dieperued to ii patient, this must He re-- 

p; ir I L;d LI ! lilt! CLHiC I * >1 ltd SuhsliSlklK III Yfc 111 Lrfy llT^ 

well in rhe paiicm's medical record. This ducu- 

mcncniLon should include the following: (l) dare-, 
(2) wneci nm F (}) patient's name* (4) dniK 

nnrnti, amount bHlininislLirfcsJ or i.lisptirL-'ts.l, mid 

(6) the names of veterinary personnel who dis¬ 
pensed the drug- If rhe drug b to be dispensed, chc 
label must bear the following warning: “Caution: 
Fedttna I law prohibit* the transfer <i\ this drug to any 
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AfPLIEU PkABtHAGOLOai FUR VETERINARY TECHNICIAN’S 


Drug; dia'eparTi 


Fatten! 

1-D?X 

Owner 

; Smith : 

Beginning 

6 ml 

Administered 

; .2 ml t 

On hard 

4..|? ml 

Initiate 

: nVJG 

FWbw 

: ___£?! : 

4._i3 rn| _ 

: o.is mi : 

4.66 ml 

: __UMEftL__ 

Onhrrt 

* Pett® 


: 0A ml ■ 

4.16- 

VtiMH 

■ -TJ. . . 

» C-yrtlp- ; 

4.15 rt-il 

: ; 

.. . 3 3.5 

: . muc . 


FiGUftE 2-J7 

bJcampJe of a controlled stibetanoe inventory tog. 


p til's 11 i:a other eIliii I lift pjilieiil Itir win nil ll will 

prescribed" (Wehh and Aeschhichcr, 199 . 5 ). A line 

of tire controlled substances meet commonly used in 

■ 

veterinary medicine is available in Appendix D- 


T etMutt.aW.y hJot&fr 
Drug Storage 

l.The manulacturer's Lnstrudions, should bs tal¬ 
lowed dosely to facilitate safe storage. 

7. Some drugs are sensitive to light and humidity. 

i. The location of tf>e pharmacy in a veterinary hos¬ 
pital should not be accessible to the public 



hIviiiI how ri mtiilit:;il i>.iii .-Jiniild tv ridiEi mistered 

and why it has been prescribe^ and about any ad¬ 
verse reactions char may occur. The technician 

■ 

should consult the veterinarian to gather infatma.- 
turn about any questions that he Of she amniH Sri' 

swur. If needed, ivntren infomatlrm about rhe 
medical inn should be available far die clients ref¬ 
erence purposes, 

REFERENCES 

McCumin DM, Bwnt JM- edltara; Clinical tcitbud Kir 
■fltwrlnttfl wchnsdnn*. l‘J 6 , rhil.iiUphiii, ICON, IlWvivr 

Snundm. 

Webb Ali. Aetthbacber G; Anmwl drue container hbefa; a 
{rijiifcr cii rfie render, J AVMA 202.10, IWl. 


Vetetinsvy ipclinieimls should Unite llitMUselves hir 

miliar with all administered and dispensed drugs. 
Often, ir is the technician^ duty to educate clients 
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REVIEW QUESTIONS 


1. Name fuur GQfCtmon ih'ug prepa nil Icwy. 


2, Boluse* arc used in the treatment of 

_animals and are 

isilmm isInr^J ivilh a 


3. Name two types of parenteral inject ion forms. 

4- Vials may be cither_ 

Jose Lrf _dutie. 

5. All lescd needles should he discarded in a 


6. Name the five riuiKts of drug iiJmirustratUin, 

i. Oral drugs should never be adminisicrcd in an¬ 
imals that arc _ . 

9. Intravenous administration of drugs allows the 

meat_and dTccrive 

dtuy dndnJiEiailon. 

9. An indwelling catheter should he replaced 
with a new one every 

_h(.*urs- 

ID. A simplex (i.e., gravity mi) I V system touted 
ro administer fluid* to 

_ ___ _ _animals 

11. Name sis items that should he recorded in the 
L;iKi|mlleiJ si.il’w^mte fog. 

12. Why should drug* given hy injection not be 

stored in syringes for any length of time before 
adm in istratiocn!'_, 

13. List four types of syringe tips that are BrvaiUJbk 

tLrf U9C-_- 

14. A tuberculin syringe holds up to 
_ml of medication. 

13- What type of syringe is divided into units 

rather than rnilliliteTs. 

16. A(n) __ i.* an agent 

that prod aces superficial irritation that is in¬ 
tended to relieve some other irrimtion- 
a- elixir 

h. L l l jl.llMI fti 


L. 11111 III V III 

d. counrerirrirant 

17 A(n)_will usually separate after long 

peru*h of shelf life and must be shaken well 

lielontf UHa I’Ll pmvsLle a iinil iirm duett!. 

a. elixir 

b. antimicrobial 
cv suspension 

d. antheluiintit; 

IH. Thb type of syringe Is constructed hi such 9 . 
way th.it the needle screws onto ihe rip of the 
syringe, 
ar slip tip 

h. ^eeentrk tip 

c. catheter tip 

d. Luer-lok tip 

19. All the following are sites for IV administTa-- 

titni in small animals, except: 

a. j ugular vein 

b. carotid artery 

c. lateral saphenous vein 
dr phiilie vein 

20- An indwelling catheter must k rqplijhcgcl every 

_hours. 

a. 48 

k 24 

C- ftD 

A 72 

21. If an IV catheter is not used continuously,, it 
should be flushed with heparinized saline every 

_to_hours. 

a. 6; 12 

h. 4; 18 

c. Sr 12 

drSf 10 

22- Cerumen to a Aibstatac^ that i$ commonly 

found in what anatomic part of the body? 

a. urinary bladder 

b. ear 

c- rectum 

d. &f\ (wn nrf the tooth 
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APPLIED PHAKHACOLtKJY NJtt VETERINARY TECHNICIAN'S 


23, Any patient on IV Quid therapy should he 
monitorial every___ to_minutes. 

51 . I;Z 

b. 15; 30 

c. 9Qj 120 

d. 60; 120 

24- IV tubing should be chamgcd after a_- to 

_-hour 1 'hsHlkI. 

a, 12; 24 

b. 12; 48 


25- 


c. 12^36 

d. 24; 4B 

Mv'hm ;ui mlniiMii^:iilMr injection i* given in 

the pelvic limb of a dugoi c;Lr, the area near 



o 


nerve shorn]d he avoided, 


a. 



h. sciatic 

c. belli fine 

d. both h :m J l 
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Dosage Calculations 
SoEulions 

Pcrfenl Cotitcfilralions 

Calculations Iwolvirifi CcMHMraiQns 

Milliequivalenti 
Calculations I iwclvlug IV Fluid 
AdmlriklrJlaon 

Calculations For Constant ftale Infusion 
Problems 



in Pharmacology 



Ajftrr riutfanjg rfus c-hiJpUT, ym sJwwict th 1/ dWtf (n: 

L Exhibit an imcltfstarwiinjji of Tl*e systemsof mcasuiomeni. 

1> Explain h-cnv n.> perform conversions while using rhe metric system 
and other systems id" measurement* 

3, 1‘JemniisiTiiiL- Iil-w ti^perkinai db&ige cvtcutfiriLtfiy. 

4. Explain In 1 w percent concenrriirionK are prepared- 
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AFPLIED F^CARHACOLOGY FOR VETERINARY TECHNICIANS 


E¥ TERMS 


Equivalent Weight 1 g mdeiula* freight ((ram 
periodic chan) -divided by the total positive valence 
of th«“ material* 


Milliequivalent 1/IGOd c?f an equivalent weight A 
tenm used to express the CEKicerrirabCfi -of eletiio- 
lytes in £ scMiofi 



Vtflcriaismy IwhtilcfciVU I'^Kn 9R-Called Otfl to pKfQK 
itpiii administer medkarleru to animal pailenn. A 
veterinarian Is onlcn may call for administration of a 
sjx'dtic number of mill ij^rams or units of mcdkaticci 

(dowj- The uchrudfin then thutt kfcfr^rm int' the 

quantity (in iiiillilireh, tableti, and so kmh) of the 
preparation that eanraLns the appropriate dose. ]n 
other instances,, the technician may he called on to 
calculate the dose on the bans olf a dosage rate (found 

Eil ihe insert i ht in ttfettnCt IxH.sfcs} ;uul lhi- anin1;i 1% 

weight, lntirherca.se, ail. error in calculation can. seri- 
oufily affect the health of a patient. This chapter 
provides the hickjjjoucxl mfbrraation and applica- 

tiiaiv nLM' lI^’iJ liy tlie veterinary technician to yctu 1 - 

lately carry out a veterinarian's medJcailnn mtkfs. 



It la aauuned that die aouJenr who uses rhla text has 
a basic understandinp of fractions and decimals. 
With these fundamentals as b backj^ound, the con¬ 
cepts i>l pgtfCent. n : i| icij. ;11 k. 1 prcipurliun slum Id lie 
reviewed before the practice problem* are solved. 

PtTL cm is defined as parrs per hundred. Percent is 
a fraction with the percent as the numerator and 100 
the denominator (e-g-, 5% ■“ S/LOC")- Percents may 

I'm i WhTiritil ;ili dec ici ii'iU, It;kZI kills. of svluile ■lui'L'iltiri. 

Example it Decimal: 0.3% 

(thTee-tenths percent [3/10 ■+ 100]) 
Fraction: 175 % 

(onfirftfth peieeni 11/5 -=■ 100]) 

Whole number: 5% 

(five percent [5 -r IC0|] 

Percent may h* chumged to fiauttioms nr deciiuiali. 


Example 2: Change ro a fraction: 

5% = 5/100= 1/20 

Change to n decimal; 


= 5/10Q = DIE 


Note that a. percent can he changed to a decimal 

quickly hy dropping the percent sign and moving 
the decimal two places to the left. 

Ik ample n 5 % • 0.05 

A two b ;i way of ettpieetlfig the rtbilorohip of 

a number, quantity, substance, or degree between 
two components, In reality, ratios are fnnerioru, 
with the first number in the ratio the numerator 

and the secmij number the denominator- The 

numbers may he placed side by sidfi, separated by a 
colon,, or they may be set up as a numerator/ 
denominator fe.g., 1:5, 1/5). In mathematics, a 
ratio may hr exprawd as a quotient, a (ractron, wr 

a Lleunliiil, pet ilia following: 

Example £ 1 -i- 5„ 1/5, 5/1 .0 = 0,2 

A projXjrEicm shows th-e relationship between 

t wti ratio*- When :h proper don u set up r the two 

rarUM usually are separated by an = (equals) 
sign. 

Q I 

Example 5: 0:15 1:2 or — = - 

Ifi 2 

The proportions above read "8 is to Id as ] is 
to 2." The two inner numbers in the first example 
(16 and l) are calk'd the means, and the two 
outer numbers (H uml 2} ate called the csttww^- 
I n a true ptoportiaiq rhe prod net of the means 
equals the product of rhe extremes (16 X ] = 16^ 
S X 2 = 16). This fact makes the proportion a 
useful mathematical tt>ol- When a part of the 
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problem i* unknown, "X* can be substituted tor 
the unknown. pert in the proportion and the 
w.|ii:isolved fof "X." Out! must be ttk&n IQ 

entire Thar the proportion as ui up correctly. and 
that the same unit of measure is used on both 
sides of the equation. 

Example 6: &I6=1 :Xot-|=^ 

16 X 

8X-16 

K-2 

Example T: To convent 0.2 g to milligrams, caLcu- 

late the following: 

inX>mg:lg = Xmg.aZjggr ^ 

lg 02g 

X =200(1000x02) 



The hist seep in the successful calculaiLafi of doses 
is to develop an understanding of the units of mea¬ 
sure used to ony out the calculations- Thttt units 
are components of the fcllnwLng three separate 

si'EtemG! 

r 

I. Metric system 
L Apothecary system 
3r Household system 

AIL three systems are cxprcsBcd in the fundamen¬ 
tal units of weight,, volume, and length. Technician? 


should be able to convert values within each system 
anti between the three systems. 



The fundamental units- of measurement in the met* 
Tie system -are the gram (welghth the liter (volume), 
£itd the meter(length)- Gram is flfcbrevifttpd^orgtH,. 
liter is ahlucvlnt^d L lxt i, nnd merer i.i abbreviatt/d 
m. The usefulness of rhe metric system is char nil 
units are powers of the fundamental units. Prefixes 
are und in mmbinfltioii with fundamental units to 
cfeflotc smaller or bugcr quanilite- Table 3-1 iLLus- 

trams the units of measurement useJ m the biologic 
sciences, 

The units that are used most commonly in dra- 

■ 

age euk u hit ions include the gram, the kilogram 

(kfsj; I0CO g), rhe milligram (mg; 1/ICX3Q &), and 
the milliliter {nil; 1/1DOD L). It should be noted 
that a milliliter is equivalent to rhe quantity 
of WBler contained in 1 cubic centimeter (cc) 3 
which is iiI ho L-i|iitVillenl li> 1 g of weijrlil. There- 
fore, for practical puipcaea, it may he so id that 
1 ml = 1 cc = l i*. 

Gn occasion-, rhe micrograra (pg) may be used- 
(Tt should he noted that this unit also may be ab¬ 
breviated iis mef.) Care should be taken tn differ¬ 
entiate this abbreviation from mf, which looks 
vety similar when written odcis arc used, 

Conversion Between Metric Units 
The most Amdamenral way to cc riven between met¬ 
ric units is to multiply rhe units given by the conver¬ 
sion factor involving the units desired. If the desired 


Table 3-1 Units of Measure for the Biologic Sciences 


Weight 

Volume 

Length 

Multiple Power of 10 

Cram (g) 

Liter (!) 

Meter (m) 

li 

Kilogram (kg) 

KiloSter (kl) 

Kilometer (km) 

1000 

D«tpdm (rig) 

[deciliter (dl) 

Decimeter (rim) 

1/10 

Centigram (:pj 

Centililer (cl) 

Centimeter (cm) 

1/100 

Millipam (mg) 

Milliliter (ml) 

Millimeter (mfn) 

1/1000 

Micro gram (jl^j 

MScroliter (pi) 

Micrometer 

l/h000 r 000 

Nanogram (ng) 

Nandiler (nl) 

Nancroeter (nm) 

1/1,000,000,000 

Pi Digram (pgj 

Picdilcr (pi) 

PlCOTTrCtCf (pm) 

1/1,000,0130,000,000 
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conversion is from milligrams imp} to prams (sL the 
mokf of milligram* jshvn shield hr multiplied by 

the factor I g/iooo i 3 fc.ii beau# 1 g — icco mg. The 

fallowing s#epe wmdd In:- involved in this QmveffliorL: 

1. Write down she number of milligrams n> h 
convend to grains. 

2. To the riphi of that number, write-down the- num¬ 
ber of milligrams in ll g, v^ ith the milligrams as 

the denomitti« 0 t (The nutnwtor w1iL-n.iL! alwayj 

rnmain i Iil umr to which ycru ivlah in convert) 

3 . Multiply rhe two numbers together 


Fifiunc- 34 illustrates the stairstep method of 
converting from one unit to another within the 

iil* Irk; system. When converting iiittisunOiKml* iri 
rhe iruetdc system via the stairstep methods, divnic* 
by 1C for each step up to the Jesired measurement, 
and multiply by 10 tor euth step down to the de¬ 
sired! nittisumuent- 

Yi iurihi tinny ihiok i>i c\ invert iny ivigiiwiT^rrit’tLih 
with rhis method by leniemberinp ilv.it ri»r each 
srep up, rhe decimal point is moved one place co 
the left. For each step down, the decimal point is 

moved on* pbw to the right. 


fcwmple ir Convert 3COO mp ro .grams 


l.mSrng 

2.3030 mg 


lg 


i mo mg k 


I DOG mg 

lg 


looo mg 


= 3S 


EsaOTipfle 3; 500 ml = _ L 

Conversion of milliliter-; to liters requites three- 
steps upwind. Therefore, divide W by 1C thtc* tidfus 
(m 5CO -2- 1COD). Tills moves the decimal point rhree 
places tD rhe left, and the an-swer is 5C0 ml = 0.3 L. 

Esjinp-k J; 2 u; «_me 


Kikigranv 

kildilu- 



Figure 3-1 

The stairstep rrelhod tor converting within the metric system. For each step up the stars, divide the given amour* by 10„ Far each 
sfep down the slflirs, miitipiy the gwen amuuil- by 10 . 
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3, Place an arrow between the two units, with the 
closed part of the arrow pointing toward the 

smaller mill (g >mg) 

4. Move ihe decimal point three places. in the di¬ 
rection rhe arrow points (0. 3 £ if Of 0t)- 

I 2 i 


To convert srnnvs to mill krauts, go down three 
■steps. Multiply 2 by 10 tbiee times (or 2 X JOCO). 

This itmvt-.s the qfedlt^l ptilttt tluee pbuC« TO tbe 

right, and the answer is 2 g = 2CCX.1 mg. 

A eco. :<nd method foT performing eonvETEkHiE in 
the metric system c-nn he called the inrrw method 
When thn Tfwdicd loused, it ispinnuncnmt to remem¬ 
ber winch smith of measure are Lu-^tfr. Q inversions- 
between the commonly used units of kilDjpanifl, 
grams* milligrams, and micrcigrams arc illustrated in 
the Iblkwing text 

A lali^r-im is 10CO limes lurger lhim a yrani (y), 
a gram lu 1000 times larger than a milligram (m|) t 
and a milligram is LOCO times larger than a nik- 
rogram (meg), This relationship can be abbre¬ 
viated as foUtavrs with tbe use of due “greater thdii* 
symbol (>): 

kg > g > trig > meg 

Many timei, the technkisun will haw u.ihIguLpk 

th e amount of drufc to be Riven when tht supply ktt\ 
hand is not measured in the same units as the order 
calls for- For example, the order is for 0.3 g of drug A, 
and the supply on bund is 150'Pig f<ih1t-ts. Ddbn it 
can bedetermined haw many tabietsahnuld heaven, 
0. \ p must be converted to milligrams. Because ir is 
known that l g = 100C 1 2 trip, 0.3 g cm he changed to 
miltignraw by multiplying 0-3 g hy KXXJ mg/g (0-3 x 
]DCC = 300 mg). The decjflliil uni unloved ihur 
placed to rhe rijfhr (0.3 -* 5t 0t Of), 

I 2 s 

The conversion could have been made very 

i|uk:kly by simply rnovniji die decimal peunt tlttee 

places to rhe riglir. To know which direcrirm to 
move the decimal, one should determine which wav 
rhe arrow is pointing (egr, leg > g > mg > meg). 
Any time the Conversion is made between two 

adjacent mui.i in the it l.iiii-iisliip of kg > i > m 
> meg, the decimal point will be moved three 
places. 

Th<* steps for converting grams to milligram! 
with ihe ii't; id ihi> method ;in* ns follows: 

1. Write down the order first* using the unics 
called for (Od g). 

2. Write down the equivalent units (on hard.) 

heeded. iICjcI to ihe ntdei- miirs. (0.3 g = _ mgS. 


In the previous prubltflL, at would take two 1 W-mg 

Llhle i a to Jill i he WCwiiji order. 

If the older had been for JOftjOCO meg of drug A, 
and the supply on hand had consisted of 150-mp 
tablets, mknagranvi would have to be converted to 
iiLillie]r;iiiLslhrL>ijgli ihe luLLmviug sliqis: 

1. Write the order (300,000 meg). 

2. Write dowii rile e-Ljuiviildtri mlLls needed ilexl IlI 
the aider uniti (.50D.CM meg = mg), 

3. Place an arrow between rhe two units, with the 
closed part of the arrow pointing toward the 
smaller units (nucg < mg}. 

4. Move the decimal three places in the direction 

the arrow points (JlX) nog *r- 3LX)f0t 0t0. meg). 

s 2 i 

Jn this problem, it would take- two 150-rag 
(150,000 meg) tablets to dill rhe 300,COO-mcg order. 

Add a l id mil! problems for ctmvwtltig within the 
merrle system are provided at the end of cbda 
chapter. 


Apothecary and Household Systems 

The jpofhecsry and household systems oi 
nrtent are older systems. than the metric system. The 
apothecary system is seldom used, but rhe house¬ 
hold system is used for giving clients Instructions 
about 

The unlumosi often encountered in rhe apoth¬ 
ecary system are rhe minim, abbreviated m or nuns 
the dram, abbreviated dir the ounce-, abbreviated tfr; 
and the grain, ahh-rev-iiited gr. A minim L* equal to 
I dflOp, :t dr.im lS ifL|Urii Il> 4 ml, an mulct! Ls dpial Co 

30 ml, utvd a ^r.iin is equal do 65 mg (64.8, some¬ 
times rounded off to 65). 'vX'Ticn quantities related to 
grains are written, rhe symbol gr should he placed 
hdtste chv* rumiber, snd coronucm fractions arc used 
when approptLate (e^.^ gr 1/50). The apochecacy 

pound (12 «) is not used when doses a re calculated. 

Instead, the avoirdupois pound (16 os) is used. 

Units tomrnonly used in the household system 

liiclui.lt! i hi- drop, ahfctffvJawd gw? die tablespoon? 
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abbreviated T or Ttsj?; and the teaspoon, abbrevi¬ 
ated t or fjp. Out drop is equivalent to l min, I 

Tbsp ts equivalent to 1 ^ ml P and 1 up is equivalent 

to 5 ml. The pint, quart, aid gallon are Better units 
char arc sometimes enaMUitcred. Boxes 1-1 and 3-2 
illustrate equivalent vrIupm that are useful in dosage 

■cdedHtiutfw- Problem* Ctfi converting within ^ 

between the apcwhecfliy and hrwehold systems art: 
found sir the end l>I’ this chapter. 



The quantity of drug ro he delivered to a patient is 
called the dose, A dosage rate expressed in milli¬ 
grams per kilogram (or ini Digram* per pouiud) i* 
multiplied liy The animal's weight in kilograms {or 
pounds) ro determine the dose. The dose then is 
divided by the amount (concentration) of the drug 
in the pharmaceutic form (tablet, solution,. and 

so forth) to drtennlne the actual amount i4 r 


1 

BOX 

5 1 Weight liqu j vakil 1 

i kg = 

idoo g = 

2.2 lb 

i g - 

1000 mg 


1 mg ■ 

- 1M0 ,Lg 

- 0.001 g 

65 rng 

= 1 R 


1 Nti - 

0001 mg 

= 0000001 g 

I lb - 

45J.6 g - 

0.^36 kg - l&oz 

1 oz - 

20.35 g 



BOX 5-2 Volume Equivalents 


l L = 1000 ml = i qt &A6A ml) 

MO ml =r i pc (475 ml) ■■ 2 cups (equivalent to 
1 lb ol water) 

15 ml = 1 Tbsp 
5 ml » i tsp 
30 ml - I oz 
240 ml = 1 cup/gfass 
4 ml = 1 dram 
I ml - I B^/min 4 

*Thjf- niLmhiT Lit .liup^nmnim in 1 ml depend* tin |fie aizi ^ 
d rhu drappec. With a srjindiirj-.-iizc muppei, L ml equals 

I ? dropt 


phaimaonidc form to be administered. The formula 
for dcusagG calculation, which should he committed 

10 iricitinry, is as (cilhiwS: 

_ inmate wejjjil k dosage rate 

COcXtrifratiOri Of drug 

Example 1 : Jf a 20-kg lLi ig is 11 > ha jpveil ;iilki>: icillin 
lit rhe nice of U) tngfkg, ;ind injectable amoxicillin 
sit a concentration of 100 mg/ml is available, the 
dosage calculation would he as follows: 


D066« 


20 k jgxlO mg kg 
100 mg/ml 


200 -fl 

100 mg/ml 



Note that in the firtt step of the calculation;, 

la k%tsitfi’i.s iiiiCMi ifl our (o leave cmly milligtiferiih m 
the numerator. In the second step, milligramf 
cancel out to leave milliliters. If ICO-mp amoxi¬ 
cillin tablets are availablcp the formula becomes 

ms iollitw.t: 

■ ■ ■ ■ -a ■* ■ ■ 


Dase = 20 kg* 10 mg kg = 230 m_K =3 ^ 

loo mg/i*fet ico mg/uNet 

Because moat scales used tn wei^h animals fot 
drug dosage calculation provide the weight in 
pounds. a conversion muse he made from pounds ro 
kilograms. To do this, divide the weight in pounds 

by 22. 

Example 1; The dog in rhe previous problem 
weighed 44 lb, and 44 divided by 2.2 equals 20 Icg- 

lo cmi vi-r+ leili^riitiis tO |xiunds {tf thrfc dost? is pTiv 

vkdad in milligrams per pound), multiply rhe weight 

in kilograms- by 2.2 (e-fi-i 20 kg X 2J, = 44 lb). 

If the order to the technician is to “give a Jug 
WO mg of amnsicillin," then the ordered amount is 

simply divided by I he ei Kiue n I nil u irt l>I I he drug U\ 

detenmine rhe amount to be admin istercd. 


ixampif 5^ If the order is to give a dog 3-C0 mg of 
amoxicillin (coftotfltraifon 100 mg/ml), iIll- cslcu- 
laiLon would be m tdlcm 


3CCms = 3 ml 
ICC mg,'ml 
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3, Volume per volume (v/v) lor liquids 
4- Weight pet weight (wAv) few nlufe 


Ic should be noted that the dose *.rf most drups 
used to treat ntM.-iplii.sms Is calculated according to 

thti total kn.lv Curfew area id tlw patient. Body sur* 
face area is correlated with the we ight of the animal. 
A table is available in Chapter 16 {see Table 16-2) 
for converting an animal's weight to surface area in 
ftfuAr? rtactere (sq M i»r nr). In the*? Cmcs, the for 

mu la tiif dkiS^je e;ll':u l;ijli;m kcirfttth ihtr UAU iwm^: 

Duse = mg/m 2 {from mserl) x m 2 (from table) 

IXnage i.:;il<:;uLilN m pruhkrns siTf provided at tlif 

civi of this chapter. 

SOLUTIONS _ 

Tl> undeistand dosage calculation problem and 
how to prepare dilutions erf substances [c.g., forma¬ 
lin and dextrose), a technician must h-iive a Kisk 
und^Btfiridlng ujf ^lunJons. Sotwrfqus =Lre mixture:-. i ■* 
subic&ncea dun usually are not chemical Iy com¬ 
bined with each other. Solutions are tuli dr up of a 
dissolving substance, called the solvent, and a dis- 
.■SidvLfd substance, tailed the wsluftf. Mot SlU .■suh' 
stances form solutions with each uther. Those rhar 
form solutions aie called mrso-bA?, and those that Jl> 
nor arc called immiscible. A solution is referred to as 
ttArreUed if it contains the maximum mnount of 

.lolult.' ;iE a pMfliculisr rempxjriiliire ond preMiure. 

Under some cireumsntnces, a aoluiion can become 
supercaturated. Mixtures of substances in which rhe 
solute is m-nde up of very larye pmrkles are called 

MJfigVljKrtflj. fht p:irtH‘ ks irs susqiif nsii >ns le il|ii m 

standing, ,md die mucture rmiM he agitated before a 
is administered, True solutions do not setrk out and 
remain mixed withour agitation, All purrs ufsolu- 
t ion-s contain equ-iil p: : irts nf the solute. 

Wh^rt wiisLu^ W i I h .-knluC itir'Li, il is iiiLpirfti.'itit to 

know che amount of solute in the solvent or ro k 
able ro measure ic. The amount of solute dissolved 
in the solvent is referred to us the nmcwiCratrOn of 
the lukcanct CJ^ntwttartow may huespresNVLl in 
a number of wayia,, including rhe following: 

IL Parcs 

2- Weijdic per volume (w/v) for liquids 


Solutiona can be Jeserihed in reima of pares 
without any reference to units of measurement. 

F 

The parrs simply refer to the relationship between 
the Solvent and the wlutt- For txMpIc, irvtnK- 
nuns may call feir a l-n>,30 (1:30) lI iku ilhi l rfa 
dhinJectanL 

One unit rh.it describes che relationship of 
parts is called pant prT miJfem (ppm)- Parts per mil¬ 
lion li tfL|iiaiI (i> 1 fllg id a sMnlf in :l kilL^iram Of 
liter of solvent. One parr per million is a ha equiv- 
olcnc to 1 jig in a gram or milliliter. Upson (1983) 
Teports that l ppm is equivalent ro J m in lire in 
uppriiTtimately 2 yeuTS nr I Os of &md in approxi¬ 
mately 3D tons nf eemenr. Parts per billion is a 
unit [hot is used occasionally, It is equivalent to 
I jig in a kilogram or liter, or 1 nanograra in a 
gram or milliliter, 

Tilt! mc isl eiMiuni mi way of expressing dnjg Cixn - 
cent rat ion when the solute is a solid and the sol¬ 
vent is a Liquid is weight per volume (w/v). For ex¬ 
ample, the concentration of most pharmaceutic 

preparations is exprc*\spd us ini!IiRTanL« per milliliU'T 

(m^i'ml); the concenirailon for Kemet is 100 mg/ 
ml. The wciflhr-pcr-weighi (w/w) nnJ the volume- 

peT-volumc (v/v) solutions ire nut used as often in 
veterinan' phiirmoceutie prep^mitiuns as the w/v 
jirep5.mil; h ins. 



The term p£vt\nti concmnadofi may be lincJ when 
w/v, w/w, or v/v concentrations are described* 

Pdccnt (pcrcenri.1^) means p?ut.s of solute pcT 
100 pjirts of the solution. Percent w/v meems the 
number of gram® of solute in ICO ml nf &ihirkm; 
percent w/w describes the number of grama of 
solute in LOO g of solutions and v/v expresses the 
number of milliliter* of solute in ICO ml of tbs- 
sol uf km. 

A lOO^ii ooludcm (w/v) contains 100 g of solute 
peT 100 ml of solution. Another way to say this is 
that it contains I r (I COO mg) *:rf solute per J ml of 

solution (1000 tsig/ml)- To minvtTt from a percent 
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solution to ragfrah multiply the* percentage by 10 
(r.&, a 5% Lisia dilution contains 50 mg/ml). Tu 

convert milligrams ptt ml I III i.ttt to :* percent, di- 

tide the milLljiyaim per nnllilitut by Ll> a Lm.v 
solution containing 50 mg/ml is a 5% solution). 
Sometimes, the term mj(ii.friTms Jsrrceur it 

encountered- This term is used to refer to the num¬ 
ber of milligrams Ln 1 CO ml of snludon. Ii Is an ex¬ 
pression of concentration hut run of percent con¬ 
centration (g/100 ml), A more accurate description 
of mg% would bi B milligrams per deciliter (m^'dl), 
bec$uu a d&clliter is equal to 1W ntl. 

A 100% solution (w/w) ecflMaJru ! CO ^ of floluie 
in 100 g of solution. A 5% solution (w/wj of sodium 
chloride would contain 5 g of sodium in J(X) c of 
solution. To mulct this prepuratimi, weigh out 5 g uf 
sixJlucii lIi LukJlt atifd mix ir with W gfofwwr. 

A 100% solurion (v/v) v*\ «uld simply he pure drug 
or chemical. A 10% solution would contain 10 ml of 
the chemical in \00 mD of solution- When a w/v suhi- 

CiiMi Hir ;l v/v *e>! Utkin i$ pff£ pitted, the dc$lttU iniUiutil 

of uluie is added to a container, and cnoiflifh advent 
b added to create the desired volume. This process is. 
called ^during nj>, or it may he saiJ that you q,s, to the 
deiitsd volume. The sJArtevistlcri ■: {. ?. mefttvs to add u 
"quanilry Buffioiau” cl> arrive ar the desired volume. 
For example,, ro make IDO m3 of a 10% formalin solu¬ 
tion place 10 ml of formaldehyde (100% formalin) in 
a container anti q-s. (■quantity qjtficient) to 100 ml 
(IP ml liinnalm, 90 ini disiilltd wiUei). 

Cokutotions involving Concentrations 

To determine the ami.Hint of solute needed to mute 
a disift'd ci/ttOuilt lH sycilutitin, you may use the fol¬ 
lowing formula: 

Grains of solute to q.s. to desired volume 

_ x debited vtskrne 

10D 

Example I; How many grams of sodium chloride 
are needed to mute 1 L of 0-9% sodium chloride? 


When the amount of solute and the volume of 
solution arc known, the percent solution may he 
calbuliittd as follows: 

n ■ ■ grimsof sdule xico 

Pararn sdL/Uon = --——- 

■t^plume ot s^unon 

bxa mple I: W1 1 vi i pet i^m h a so I \ii ion 1 1 1 i 1 a :n - 

tains 9 g of sodium chloride ! 

Awwtf Rffterfl. sclmicr* = ^ = 05 % 

1000 1000 

To solve problems involving a change in con- 
ccntration of the solution, the following formula 
may he used: 

Volume one K Concentration one 

= Volume two x Cbneentoation two 

Example- 3: H<w mm Id you prepare I OO ml of a 5% 

dntiraee solurion ftom a Jestrose Buludonf 

Aia&wte VI X Cl = V2 X cz 

100 X S - V2 X SO 
500 - SCAi'2 
10 = V2 

This formula demonstrates that you would take 

10 an I of [lie 50% dtfxl ROW miIliIhih iicvJ -i.LI q_i_ U i 

100 ml to prepare the 5% wliiiiorL. 

Another formula that m.iy he used to solve prob¬ 
lems in which a change in concentration is in- 

vnlvi-J Is tts fij]li>w.i: 

Desired strength _ amort toese 
Avatable -slrer#i amourt to make 

[Example 4: In Mtlvin^ ihir fotegxvlng -pmlifern, ilm 

desired sjeren^th is 5%, the available strength is 
50%, the amount to make is 100 ml , and the amounx 
to uk is the unknown- 


Answer 


Grams needed = 


09x1000 ml 

UXi 



Nine .grams of sisditim chloride arc* added to a 
container btod is diluted up to 1000 ml- 


Answer 5 = X 

M - ICO 
5GX= BOO 

X = 10ml 
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When electiiJytes are involved, the Loncenttarion 

a ooludafi is often L\vpft'uicd in Tcfms -.if milllequlva* 
Icnte fmEq}. One milDicquivalenr is equal to 1/1000 
of rm equivalent, An equivalent weight is equal to 

(for [ratHed frppIltHtioAs) ] & mc4etukr weight 

divided by the loial pusHlLve v-iltniCt! < if this material 

i n question (Bbnlenahip and Campbell, 1976}. The 
concentration of an electrolyte solution is expressed 
as tniHiequivalenti per liter (rnEq/L) 1 , which can K* 

trilk'qil:ili^d wlim [his CL^iiLieiiCniluirL <il llw ssilnliiMi Li 

known by using rhe following fcmiulai 


mBq/L 


mg 'dlxlCl 
eq wt 


by chc drops per milliliter delivered by the adminis¬ 
tration wt. 

Vnli.menf infusion (ml) , . , . .. 

* w > 

= dops pEf mnute 


The drip rate in drops per minute can be divided 
by 6D to determine the Tate In drops per second— a 
number that is easier to work with when one is bo 

tuallv adj u&flhg (he fiivw. 

Example 1" Give 4S0 ml of lariated Ringers solu¬ 
tion to Ctag A over a 4-hour period using a standard 

I 5 grt/rnl Adminiflration set- 


Example 1: J low many milliequi valent* per liter is 
found in a si.dlum chloride solution that contains 

700 mg/dl? 



700x10 

38,5 


= 119.66 


The number of milligrams per deciliter also can 
be calcu lated when the number of rnilliequlvalefit? 
per liter h known by manipulating the previous 
formula m follows- 



mEg/L x eq wt 

10 


Example 2; How many milligram* per deciliter is 
contained in a solution that has 119-66 mEq/L- 


Unsurer mg/dl - 


119.66 x 56.5 
10 


TOO 

ID 


700 mg/dl 


CALCULATIONS 




Calculations for determining; the volume of fluid to 

ibdmiiuslL-r sire covered in Chapter 15. The rate ;il. 
which do tun intravenous fluids (in dnpi per min¬ 
ute) can he determined by dividing the volume of 
fluids to be given by the time in minutes during 
administration, and then multiplying that number 


36 Q ml 2 ml lb pH _ 30 gtt 
240 min min ml mm 


x 


Imin t gtt 
GO sec "2^: 


GMng one drop every 7 swondb will deliver 
30 drop* m a minute. 

Cofcurbtwiff (of Constant Rate infusion 


SoDiedmefl, mfidLcadma given by Lmraweruius infu- 
sion have to he administered at a dose delivered at 
a constant rate over a specified period of rime. The 
dosage h often ordered in micrugraoifl per kilogram 

per Ei iimue. 

This dosage can he confusing because most 
drugs arc available in a conccmraiinn expressed as 
milligramsj'milli liter (mg/ml) and are delivered 

tfhmu^b iii-hi-nmi jiirmps ;i( u rate expressed i.S 

mhllilicers/hour (ml/lir). The following example 
problem illustrates a method for solving these 
problem* without the use of tin infusion pump, 

Example 1: A 44-lb dug in acvt# heart failure i* 
ordered to receive 10 meg/kg/min ofdapflmirw. You 
will add a 2C0-mg vial of dopamine to a 1-L- hag of 
D5W (dextrose 5% in water) solution {0-2 )- 

At what rale in JttipS p*f minute will you ;iilmini.s- 
rer rials soluikm to deliver rim correct dosage! 

Seep l: Convert to the fame units. The dose is 
expressed in JiKg/kjg, wi the patient'i weight 
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RCNAHY 


CHNICIAN'S 


must be- convened from pounds re kilograms, 
And the drug concentration mutt be expressed 
in meg/ml- 




03 mg lOTmrg 
1ml 1 mg 


flXJ mrg 

1ml 


Step h Determine the number of meg/min, 


20 leg x 


IQ meg _ 20Qmcg 

kg/'min ” mh 


Step 3: Determine the number of ml per minute. 


The nest formula, can be used to adjust the d»- 
age (meg/kg/min) in acrardiinte with the response 
of the on hiuil. 


r = (Dj m m 

(M) (16.67) 


Anorher formula allows up id calculation ot 
The amount of drug to he added ro a standard vol¬ 
ume of 2 50 ml of Si mid at a standard delivery rate 
of 15 ml,T it. 


Drug dosage (mtg/kg/min) x Body weight (k£) - 
mg of drug to add! to 250 ml fluid and rurt 

at 15 m |/hr 


TOGmqg 1ml ^ 1ml 
l min JZO meg Imn 

Step 4: CtetfeMine the number of drops per 

il i i mi l g usiri|£ ;s in i 11 id rip r 60 gl l/ml} 1 .1 iui n is^ 

i rad on set. 


Sluiw CKJ Ji up ;ire duciLel in irnllij|iarn.s (mg)/ 
kg/hr rather ihan meg/kg/min. The following for¬ 
mula determines the amount of drug (mgl to be 
added to 250 ml of fluid for A ddmrry rate of 
IGml/lir. 


lml _ 60 gtl 
min lml 


eogB 

imin 


or I gl/sec 


Formulas and recipes have been devised to sim¬ 
plify the constant rate infusion (CRI) calculations 


(Macintire acid Tefend, 2004). The foil* nv-jn.it for- 

inul i can hu used m duie miine die number-of mil¬ 


ligrams of drug char must be added ro a hag of flu ids 
co deliver a predetermined dosage race co a patient. 
A volume of the delivery fluid equal to the volume 
ul thv drug ncld^d should he removed before 
lIw drug is ,iddL'dco kuep the dose and vt >1 iiiiie 

accurate- 


M = (P) CW> (V) 

m (16-67) 


M — number of mg of drug to add ro delivery fluid 
D a dosage of drug in meg/kc/min 
W — pattern body weight ■» ki* 

V = volume in ml of delivery fluid 
R = rate of delivery in mljTir 
I Ci.67 = conversion factor 


Dmr (mg/kg/hr) y , Eodf weght (B/V) (kg) >: 25 hr 

Drug OTKentratcn (mg/ml} 

Number ot ml of drug to add to 250 ml defaery 
fludandachrinElerdS IQml/hr 


A combination of morphine and ketamine (M K } 
sometimes is delivered as n CRI for piiin control in 
dogs and cats. A recipe (Orceh ICOfi) lor this mnv 
bnvaiinn calls for adding to a single 500-ml bag of 
fluids che following 


63 mg of ketamine (100 mg/ml} 
60 mg of morphine (15 mg/ml) 


When che rwo drugs are added, The patient's 
weight in kilogram?. become? the infusion rate in 
ml/hr that is set on the infusion pump. The deli very 
dust: is I ml/kg/hr of 2 ii'iciri'kin'iiLLii ketamine and 
2 mi^lkg/mln morphine. 

For dogs, lidbcainc (50C rug of a 20 mg/ml con¬ 
centration) can be added to the M K recipe above to 
in ike? die Ml.K inixcijrs 1 - The MLK tnlxtuK ulro is 


run ar a delivery race u4 1 ml/kg/hr, delivering 
17 mcgi'kgi'min of lidocaine, in addition co the ket¬ 
amine and morphine. 
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REVIEW QUESTIONS 


PROBLEMS USING RATIOS 
AND PROPORTIONS 

Ratios 

I. Express 1/4 a* a ratio and as a decimal. 

2- Express 0.75 ra a ratio and as a fraction, 

3. Us [ires*. 0.004 ri- i ml wi uftd ;i> ;i IrrieriuM. 

4- Express 11:80 as a fraction and uq a decimal. 
5. Express 9/1 CO? as a ratio arid as a decimal 
6- Express 1:32 bs a fraction and as a decimal. 


Fraporri™ fSatufl /iw "X j 

]. 25-:X = 5:10 

2 <=* 

L ' 5 ID 


3. 1 ,|'2:100 = Xi^OO 

L Vl.il 

X W 


5- Convert 0,2 g to milliCTUTis using a piopoitiori, 


1000 mg _ X nng 

le 

6. If a drug cuncemracLon is labeled 5 ml 

“ 250 ms, how many mg are in three fourth* 

id a uiiillilirer? 



7.1 low much bleach would you use do prepare 
1000 ml of a 1:32 solution? 


1=32 - X: l C00 

S. I low much bleach would you use to prepare 

I pa Hern [3*78-4 ml) of a 1:32 solution? 


1:32 = X:37HH 


9 If you were to pivc a horse l ml per 250 Ih of 
KkIy weight of an anthelmintic, how many 

milliliters would yuu give to 3 hilts# that 
weighs L250 lb? 


I X 

250 " 1250 

10. If a 10-lb dog pets one fourth of a tablet of Lin 
antibiotic, how many tablets will a 50-lb dqg per' 

I /4-10 = X=50 

PROBLEMS USING THE METRIC SYSTEM 


1- I50 mp =_g 

2- 2 L - _ ml 

3. 2250 mg =_ g 

4- 5 p =______mp 

5, 3000 ml =_L 

G- 2 Ist! B _g 

7.0.5 leu =_g 

H. 5000 mp =_kn 

9. 1.25 mg = __„g 

10.0-004 g ■_me 
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Tt'i.H NIC IA NS 


91, 

92, 



H* = 


mp 


How many grams would you administer if the 

v^renruinftEL ordered 10 iftg of Ju^pTiKm.iiim' 


2o The order is for 15 mg of prednisone* and 
I (Mug (scored) tablets an? Grt hand- Htw 

many i.jihLt'is will be admiiuttered? 


13. If [he medical order is it>T 0.5 L of sodium 


chloride 0.9%, how many milliliters would be 
ttdm in istci™?_ 


14- Hl>w iniii'r. Iilirrh would yon give liMlt-y patient 
if the order called for 750 ml co be admin Ls- 


15. If the veterijiflriajL orders TO jig of vitamin 

Hi 2 , how much l^fhls in iniLlfgrani^? 

16. If the order is for 2.5 mg of vitamin R •, how 
many mrcragranK arc administered? 


3, The order is for 960 mp of SMZ-TME. Tablets 
on hiinJ arc 240 mg. How many tablets will be 

adntbfii«fer*.l?_ 

4- The ordjfiT Is few en mill mil u \ l -j gi ven once 
daily at 5 mg/kg to a 10-lb car for 7 iarys. How 
many 22.7-mg tablets should he dispensed to 
the client! 

5. Tils! , . , L , k , Tinari;Jn [VL'Hdiht'K 1 5-nig irf prucInisnrLi 1 
every other day for 10 Jays. The cablets on hand 
arc 10 mp. How many tablets will be adminis¬ 
tered? How many tablets will be dispensed - 


PROBLEMS USING THE APOTHECARY 
AND HOUSEHOLD SYSTEMS 
I-L5ql _pt 


2. 12 pv = 

inn 3 

3. i tip = 

Then 

4. 3 qc = 

cups 

5. 12 cups ■ 

pt 

6- 2 m ■=■ 

Ttisii 

7. 1 ira 1 = 

_ m 

8. L nr = 

== _ === ^^ 02 

9. 6 pc = 

qt 


fi. I lie veterinarian preferJhes ICO mg of oepksF 
leadji twice a day (bJjd.) for 1.3 days. You have 
100-mg cablets on band. How many will be 

dispensed ?_ 

7- The vflL-nn;jri: ii:i pnrSCnlx** Alhcin for CtX£g% 

Your patient is a puppy that weigh* tl lb and 
needs treatment for 21 Jays, The dose for Al¬ 
im is 25 mg/lb binding dose and 12.5 tngflb 
muititetuiTicc duw to lx* given once daily 
(s.ijd.).The lIi ug ls supplied ai 230 mg/5 ml. 

I low many milliprams docs your patient 
need for a Loading dose! 


PROBLEMS COMBINING THE TWO 
SYSTEMS 

1. 1 Dt = ml 

2.2 Tbfr - 

ml 

3. ] 5- irtl = 

ec 

4. 2 curs = 

_CM 

5, 6.5 ml =_ 

_pt 

6. 125 ml = 

tsp 

7, 1.5 os ■ 

ml 

ft. ]Ska = 

lb 

9. 250 ml =._ 

_Pt 

10. 5 os = 

ml 

11, 3* Lb - 

Ve 


PROBLEMS MEASURING ORAL 
MEDICATIONS 

1. The order is for 500 m<j of amoxicillin, and 
tablets on found are 230 ing- How many tablets 

will ht: adminisietti.l! 


A maintenance dose? 


I low many mg/ml are t here in Alban: 

Haw m;sny mil 1 1 liter* dots ytiijr pt.itfoiit iteed 

for a loading dcuc? _ 

A maintenance dose? 

How many milliliters will he dispensed! 

B. The veterinarian cwdera 4-4 mg/kfi H catpmfcn 
for pain control divided into rwo equal daily 
Joses for a 50-lb dog. On hand nre ICO-mg 
scored tablets- How- majly tablets Wane admin- 
itftetrd L-ach morning fliid qhetrtOP'n! 

9 The order is for 05 mg/kp enalapril twice daily 
for ei 20-kg dog lor 30 days, On hand are 10-mg 
scored tablets. How many tablets should be 

JlSpLUlse dl _ 
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10, The veterinarian perereribes 2, 5 mg of 
aceproonarinc t.L.J. for 3 Jays, and tablets 

i mi hand iins 5 ic'ig (sixirtid). Hciw many tahlKts 

will lx* admlnlgDend? _ 

] low many will he dispensed' 

II-Thr wterinftri&ri pnnCrilb& Atfiiitophiyllirw to 

be gi veil three lUfteH LhfeiLy for 14 dilys, In a I l \h 

dog. The dose tor aminophylline is L0 mg/kg, 
How many kilograms docs your patient weigh? 

How many milli^muix hiivt* n> Iw- MiJmmL-il e-rt^l 

ro your padfinc?._ 

Because the tablets on hand are ICO mg 
(scored), how many tablets will you give to the 

petLtrui?_ 

Hl?w many rahler* wdl he Jtiperihed ? 

L2, The veterinarian has ordered 5 mg/lcg pana- 
ruril once daily for a LlOO-lb hotw for 29- days. 
Tubes id 127 g of pi>t1n:iiril jviKte aref available; 
rlxeric ccniaLn I SO mg pnniuuril per pam, I low 
many tubes of the medication arc needed tor 
the 28-dny treatment? 

L 3. A former hai 10 calves that weigh Hippmsi.- 
marely 100 Hi each. A rrHemscnpLc fecal eram- 
marion reveals Conaiia. The veterinarian 
choose* to treat all 10 calves with Corid pow¬ 
der ( 20^1 ampro-liirai) by drenching daily for 
10 diiyn. To iTiiik e ;i drench Si kIiiIumI, ii ii.n 1 <\z 
of Corid powder in 1 <41 of w-.ne t (l cn of 
powder = 3,5 Thsp}. The dose of Corid for 
drenching if J 01 of solution per ICO lb of body 
weight- Hikw much elution should be mixed 
co drench these 10 calves for 1 C days? 

J4, Doxycydinc has been chosen -ns a treatment tor 
a l- kg Aitiajon psmK at the rate of 25 mufti* 

Ki d. for 7 lL i>- s_ The rahleis on hand are 50 mg 
(reoaed). 1 lew many cablets will he given for 

each treatment ?_ 

How many tablets will be dispensed? 

15. The veterlmman orders clenbuterol ^yrup for a 
200-lb foal, The dosage is 0.S micrograms/kg 
twice dally for 3 days r The syrup contains 
72.5 mK'n^rriiuiVinl- How mftrtjr milliliters is 
given at each dose? 


PROBLEMS MEASURING PARENTERAL 
MEDICATIONS 

I. The vecerlmtian orders prednisone, 2D mg 

LiufamuhLuhrly (IM). The vial is labeled 
50 mg/mL E low many milliliter* will he 
administered?_ 

2- The veterinarian orders £»ri injection of 
PercmrieiL-V for a 20-lb dog at; the dgsage t: ice 
of 2.2 nifli'kfl. The concentration of Rercorten- 
\ ,r is 25 mg/ml, How much of the drug should 
be injected?_ 

3. The veleriiiaririci imlerK pht;riylhiira=iHit! tci I if 

adminucered to a 1500-lh howe at a doae of 
5 mg/kg Intravenously. The vial is labeled 
200 mg/ml- How many milliliters wall be 

administered?_ 

4- The vewrLnsrtan endecs penicillin G ptncalne 
tor a 25-lb dog do be Lid ministered at a doee of 

+0,000 U/kg EM. The vial is labeled 300000 U/ 

mil. How many milliliters will be administered? 

5. The veterinarian orders cefoalln to Riven to a 
23-lb dog at a dosage of 20 mgfleg J V tor surgi¬ 
cal prophylaxis. The eoncentmtUin of ccfoolin 
on hand is 1CW mg/ml. Hi yw much of the drug 

should he given? ___ 

I low many milliliter* will he administered at 

■ 

each treatment?__ 

6- A 7fMb dpg i? t*:i lx- administered ampkillin 

InliydnaEe ul ;:i dme Qt 5 mji/lh siihi'.il iji'itMUNly. 

The antibiotic has been reconstituted* Lind the 
concentration is 2C0 mg/ml, Haw many milli¬ 
liters will be administered to rhe patient? 

7. A microscopic focal esamuretion reveal* a 
Cardin infection in a 500-g African gray paira, 
The veterinarian choose* to treat the Infection 
with mrtrwnidhawlje injectable at a dosage of 
3D mg/kg daily Ii kt 1 days,. How ninny ndlltgrams 
will the parrot receive at each tnaflimantl 


8- A 4 5-lb do® i=s to he treated for lymphosarcoma 
with vincrlHlnt sulfate, I mg/ml-The dose is 
0.5 mg/tii'. How many square merera of body 
surface area docs this patient have? 

Haw many milligrams will he given to the 
parJenc?_ 
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How many malLiliccr^ 1 


The vL'ieTin iTLiin orvkr? hruxicuycfiiL HCl for a 
50Mb Ycnbhirt boar. The dosage co be ad- 
miniEDeted is 5 mg/lb/dhy IM for 5 days. The 
medication on foinJ is ICO mg/ml in a 50-ml 

mtrUido^ viiij. \~\nw many tnilllgrams will he 
administered IO the hoar each day 


How manv milliliters will be administered to 

r 

the boar each thy ?_ 

How many honks oJ ntedtaitlon diws the 

owner have in purchase to rwai rhe boat for 

5 days i _ 

10, A cat weighing b lh that has a small laceration 
mi its left hip is to be administered ketamine 
HC1 to produce atieathesLfL The veterinarian 
orders 15 mg/kg IM. The vial is- labeled 800 
mg/ml, How many mi Migrants will he adminis¬ 
tered to the cat?_ 

I J« i'.v many mi I h lifers will he idiuinUiL-rL'd : 1 


the vial is 25 m^'mlL How many milligrams 
wi U be admln^tiTc-d ?_. 

How icmny milliliters will lv iidiniriisteifj.l? 

14 The veterinarian orders desamerhawme 60 mg 
IV to he given to a patient, The vial is labeled 
I mg/ml- How irony milliliters will lx 1 admin- 

loured ?_ 

15. The veterinarian aiders 15 nig of vitamin K|. 
The vial is labeled 10 mg/cnl. How many milli¬ 
liters will be administered? 


16. The order Ls for meloxkam at 0.2 isig/kg ro 
control post-surgical pain in a 4.5-kg cat- The 
concentration of the drug is 5 mg/tnl- What 
volume of the drug should be given? 

17. A rafcbic weighing 12 lb Ls to be given 0.32 mg/kg 
of bopTcnorphine edbcutaneouBly for pain control. 
The PXK-entraliofi of the drug is 0-3 mg/flll- Hew 

mi i: Si crl I hi' ilnig :iIkhiIlL lx 1 giviiri? 


il. 


The veterinaria n orders 7 ihEq of potassium 
chloride to be added to the [V fluid?. The via 
is labeled 20 ttiEq in 10 niL How many miLlili- 
rets will hi! atlJcd i l> iIll- fluids? 


18-. Atropine {0.5 mg/ml} is ordered at 0 01 mgflJb 
to control bradycardia in a 75db dog. How 
much ui the drug should be given? 


12. Th e veterinarian orders 4 U of regular insulin 
to he administered to a diabetic cat- The regto 
lar insulin li labeled 40 U/inL How many nub 
liliioErs will he adminisHud? 


13. The veterinarian order? testosterone prop in¬ 
nate for a 475-lb Landnjot boar The dki« to 

be administered is 1 mg/10 lh. The label qn 


L9. The veterinarian aiders enmflmin sac 5 mg/kg 
IM tor a 7-kg python with respiratory disease- 

The product contains 103 mg/ml- H«™ r much 

should he injected?_ 

20. The order is for an Injection of metndo- 
pramide at 0.4 mg.'kg for a 15-k.g dog. The 
canccnmt ion of available product 5 cmg/ml- 
HllW ntUCh shl Itl Id blf Ld foe to I? 
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INJECTION PROBLEMS 


Oidc-r 

Give 

Strict 

1. 

0-5 |i IM 

250 mgi'ml 

2. 

20 mEq IV 

4OnLE H .'10 mL 

3, 

0 75 mg 3M 

0.50 riiLu'icil 

4- 

150 mgIM 

0,2 g/5 m l 

5. 

2 5 me IM 

ICO mgiml 

6. 

0-5 mg IM 

0.5 me,*! ml 

•1 

T- 

OJ nig IV 

0.4 iniXi'ml 

& 

300,000 U SC 

40,0® U/ml 

9. 

0,3 mg 1M 

0,5 mu/iYi 1 

10- 

5 5 me SC 

250 mg«ml 


PREPARING solutions 

L Order: 100 ml of lC% Eotmalln uludon 
On hanpd: fanmldthydc 37% (t*.■ n Ei*.ic h_"tJ as 
] 00% fonnali n) and water 

Amount needed: _ 

2. OtJer: 1CX.1L) ml 0.9% NaCI and 1% dearraft* 
On hand: 1000 ml 0.9% NaCI anJ 500 ml 

50% dextrose 

Amount of each needed: _ 

3. Older:]00 ml 50% dextrneit: 

On hand: 500 ml 50% dextrose :it¥d 250 ml 
sterile waterftjr in jet turn 
Amount needed;_ 

4. Order: 500 ml Q.45-% N:i(,!'l Hind 5% dextias* 

On hand: 500 ml 0.9% NaCI and 500 ml 5% 
dextrose 

Amount of each needed:_ 

5. Older; 2000 ini laCtatcd RingcrV suhilkm and 

2.1% dexlrafte 

On hand: 2 containen of 1D00 ml laerated 
Ringers solution and 250 ml 50% dextrine 
Amount of each needed:_ 

6. Older: 10 ml 1% dtixiixw 

On hand: 1000 ml sterile water for injection 
and 250 ml 50% dextrose: 

Amount of each needed:_ 


7. Order: ICO ml 2.1% dekir«e and 0.45% NaCI 
On hand: 1 WO ml 0.45% NaCI and 5CO ml 

50% dextrose 

Amount of each needed;_ 

H. Order: LW0 rnl id 10% glyceryl (JuftIstoHSite 
solution 

On hand: packers containing 50 r guaifenesin 
(GO) powder and lCOO ml sterile water tor 

injection 

■ 

Amount kA each needed: ______ 

9. Order: S% thiamvlal sodium solution 

■ 

On hand: One 5-g vial of powder and sterile 
water for injection 

Ammiril <4 sCtTilt- w-iltr eh^Jl’iI: 


10. Order: 5 ml '.4 2% cyclosporine ophthalmic 
solution 

On hiiiii.1: 50 ml Saudirnrinirw,* Oral Sulutmn 
(cyclosporine) l PC mfl/ml and L fi m of extra 
virgin olive oil 

Amount of eac h needed:_ 

II - Older IP m! uf 2% formalin fur Knott's he-iirt' 

inn te.sl 

On hand: .5 7% formaldehyde and water 
Amount of each needed: __._ 

PROBLEM S CALC UL ATI NO 
IV DRIP RATES 

L What drip rale will you use to administer 500 ml 
of lac trued Ringers solution over a 3-huui period 
with 3 stand&id (II gtt/ml) Aiministmtion *et? 

2. Whai drip mve would you use la deliver 120 nil 

0.9% NaCI over a 2-hour period usings a micro- 
drip (60 gfct/ml) ^dministratii Mi «!? 

3- What drip rate would you u*e to deliver 1.2 L 
of NotnuBol over a 10'hovt period utlng a 
standard {1.5 ^trj'ml) admlrdatrafiion set? 

4- What Jrip rate would you use to deliver 

8 meg/kg/min of drug C (5-00 mg/210 ml} to 
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an 83-lb dog using a mkrodrip (60 plt/ml) 
administration set? 

Wh.it iliip mtc would y^iu use to deliver 10 meg/ 

kg/mln of dopamine (0.2 mg/ml) no a 22-Ih Jl^ 
using the micradbip (6D gfl^nl) adininisciaiLoii 

Kt? 

6- Using the fcinmjk _ (p) (W) (V) licivv much 

R (16.67) 

nimipnEsklc (25 ma/ml} would you add io 
1000 ml of 5% dextrose to deliver 2 meg/kg/ 
min of nkruprusside wt a delivery rate of 

12 in I/hr to a 3. H-kg dug? 

7- Ualnj the formula p _ (D) fl-Vl CV) calculate 

MOS67} 

the new fluid delivery rate needed to Increase 

■ 


the dosage of nitropruaide in praWem 6 to 
3 meg/kg/min, 

H. Using the ii>TmLil-i . _ (PI (Vi) (V) how much 

" RflfiSJ) 

ddburumine ( 12.5 mgi'inl) would you add to 
ICO ml of a 5% destrose solution to administer 


I 5 mcg/Wmin to i« iS-kg dug at a delivery 

^BB"i ■■ ^^b r*r 

mrc L?f 10 rel/hf? 



9.1 low much furosemid 
add to a 250-ml 

nun to a T- kg 

a i 1 5 ml/hr? 



c (1.0 mg/ml) would you 
hag to deliver 3 mcp/kpi' 
with the fluid pump set 


ID. How much morphine (L5 nig.'kg) u\iuld yqu add 

to a 250-ml fluid hug ro deliver 0.2 mg/kg/hr to a 
KMqg animal with die pump set cm 10 ml/hr? 
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CHAPTER 




Learning Qbjecuves _ 

After stwiyntjj this chapter t you jftcmL! he ribb □*■ ' 


1. IX'Imh 1 IfTtns il IhIlhJ In EI ic f pli:iniiibfiik igy dii iif rv*.:nfi> v { viinii . 

2. I\:v*e]'.']i a basic unjersmndinti of rlw anatomy .mJ j* 1 1 y-.-iat -1 *.• i.:;y of 
the nervous system, 

1. 'Dc-scrik' rhe suklivKMJiu* functions, and primary ncunoctansniittcf-s 
of i|h* sntcviOfKik: nervuui tystvnt (ANS). 

4-Describe fcmw drugs affect the A N S. 


5. List the different classes of A NS drugs 

6 List the tmi major cJassifieatioTi schcfnes of' barbibura&A. 

7- LLt ind»ciitfcinip -indl praGHuth™ for the use of bwrt^i Cuth teas. 


fcL De$c?ihc L'tLHAOCiorivr aiie/iilu^i.i, mil! hsi tlifLV Jis&x:i;Ui-ve n^enft. 

y. List the up Lice receptors and the kisic function of qach. 


1C. List rhe indications for the u*e of narcotics, 


L I - List potential side effects of nflicotie use or umdtitfCr 

12- I\$orik hutv •.■pi i mi I ;mt,igLmkl.H rxirf I jn:ir L'ftiarts, ;i i id Lm three 

examples of this Ciicegory of dmg. 

I i. Define ncurulepcanapesk and give an example. 

14- List omnipJcs of dm& used to control scisuitii. 

I Lht CLunmnnly wed inhal-int ^nssthetic njgcnts arid ctimpine 


i heir dhiieacieftetkK. 

Ld_ Describe the prim an. 1 uses ■. «f central nervous system (CNS) 
simulants. 


17- LNdrupi used in hchavioml pharmuciuherapy. 

I N. IXsenby l It.' idnmu lL-nsl it s al ,i goin.1 en|lr iTliJ$i:i lifitmt. 
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E¥ TERMS 


Acetylcholine A neurotrarrsmitter that alknvs a 

nerve impdbe to cross the sjmapfc junction (gap) 

between luw necve fibers ar bebWOT @ nerve f.oer 
and an esrg^in (eg^ musde, gland}. 

Acetylcholinesterase An enzyme that brings about 
toe I xzdkd&m of ecetylchdine in the -synaptic gap, 
Adrenergic A t^mi used to describe an acSon q r ? 

receptor that e activated by epirephrine err nefepi- 

nephrine, 

Analgesia Less of pain sensation {other sensations 
may be present). 

Anesthesia The toss of all smsatiorL May be de 
scribed as local (affecting a smrf area), regional, or 
surreal (accompanied by unMnsaxisness). 
Auto’momh: Nervous System Th^i portion of toe 
nervous system that controls involuntary acti^ties, 
Catalepsy A state of involuntary musefe rigidity that 
is accompanied by immobility, amnesia, and vari¬ 
able amounts of analgesia. Some reflates may be 
preserved. 

CATECHOLAMINE The dass ol neurcRransnrtlers that 
induries dopamine, epinqshrinE, and rtotcpirtoh- 
im. \M*en grven therapeutcally, catecholamines 
mimic the effect of stimulating the sympathetic 
nervous system. 

Cholinergic A term used to dexrbe an action or 
receptor that ts activated by acetylcholine. 

Effector A gland, organ, or tissue that responds to 
nerve simulation ™to a specific acton. 


Ganglionic Synapse The site of the synapse be- 
kMttn neuron one and neural two of the auts> 
nqmic nervous system. 

Muscarinic Receptors Receptorsactivated fcy 
a^etykholinc and muscanme that m found in 
gbrxte, toe heart* and smooth muscle. An acronym 
For remembering muscarinic effect? is "SLIJD 5 : 

5 - salivation; L - lacrimaLon, - U - urination; 

D = defecation, 

Nicotinic Receptors Receptee activated by ace- 

tylcholr® and nicoline found at the neuromuscular 

junction of toe skeletal muscle and at the gangli* 
onic synapses. 

Parasympathetic Nervous System That portion 

of the autonomic netvous system that anses from 
the craniosacral portion of the spinal cord, is medi¬ 
ated by the neurocransiritter acetylcholine, and is 

concerned primarily with conserving and restoring a 
steady -state m tihe body. 

Parasympathomimetic a drug that mimics toe ef¬ 
fects of stimulating toe parasympathetic nervous 
system. 

Sympathetic Nervous System That portion of Lhe 
autonomic nervous ?y^em that arses from the 
thoracolumbar spinal cord, is mediated by catechol¬ 
amines, and is concerned with lhe fighter-flight re- 

iponK. 

Sympathomimetic A drug that mimics the effects 
of stimulating lhe sympathetic nervous system. 



TUt.' nemmj, systcm h the body's primary ciMnmum- 

cation and control ocnicr. It tunctions in harmony 

with die endocrine svstem to alluw an animal to re- 

■ 

apemd und vuLtopt In itscrivmiiimeTit urn I to maintain 

;i iL a lril ively CoiisIUeII internal envflQmntnll (haittMi- 

stasis) rhmugh control of [he many internal organ 
Byitems In broad terms* the nervous system serves 
three toner ion?: <]) sciwn>', (2) inte^vtive (analy- 

sis}, iii-H.1 (T) inotur (aciKtrij. It will)in 

chc environment iind within ihe body, inieiprots rlu: 
informarioTL, and rcspondE to the interpretarion by 
bringing abuat an appropriate action. The nervous 
systvm uurittHiut tins aqnpllex activity wry rapidly 


by sending electric-1 ifee messages over a network of 

ii4rw ihliVTs. 11 -.i- £ndi x:n nt- syshfr.i w4 irk .--11 i.iK'h ■iKiit 

slowly by wending chemical mesaenyLrrs (knunniu**) 1 
through chc bloodstream n- target structures. The 
two systems aw very closely in.terucln.led functkmHl Ly 
.ind anatomically. The ihti'im? aptem ejwTtx orntTcil 
ottrr 11 iti <ltaJi)Cr iiik sysl L'lTa lhrini;.jh die n illiKEUjt! nil 

the hypurhuLiraiui (bmin) mi the pituitary gland.. 


The nervous system has two main divisions, the 
ccntTH.I nervous system (CMS) and the peripheral 
nervous system, i? well uf their rel-utcd wMivurioruv 
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(Figure 4-1). The CMS is composed of die brim 
and the spinal ami and serves as the control center 

ol the entire nervous system. All sensofr informs* 

don must be relayed to the 04 S before it can he 
inteipiefced and acted on. impulses rhai stimu¬ 
late glands to act ; : i hh. 1 muscles to -contract ortginine 

in the CN£■ 

The nerve processes that cticuitrei the CNS with 

the various gLinds. muscles-, and receptors in. rhe 
body m-nkt: up the peripheral nervous system- Func¬ 
tionally, the peripheral nervous system is divided 
iulo silleTtnil and tlierecit pOftknti- Ilia afiereril 
poarLcm. is composed of nerve cells ihajt carry infor¬ 
mation from TeccptoTs in the periphery of the body 


to the CMS, The efferent system consists of nerve 
cells that carry impulses from the CMS to rmmles 

flnd gbiiHta. Anatomically, the peripheral nervous 

sysrt-m is coiYkpLviod of cranial nerves and spinal 
nerves. 

The peripheral nervous system is- also subdivided 

into t somatic nnvfrn iySWfrt ur>J fiat autonomic 

nc-TVLikis system (ANS), The Mimanc nerviEM system 
eonHiflts of eftcienr nerves that carry impulses from 
the CKS to skeletal nuodc tissue, It is under -con¬ 
scious control and is therefore called vO&aUnr), The 

A NS gisisisK ol cthi^nt nfftve e«lh that L:;rrry LfHitf* 1 
mat Inn frem The CMS to cardiac iiiuscL-, glandt^ and 
smooch. muscle. It is under uncanfidmu control nnd is 
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Figure 4-1 

Or^nirfltion of frr nervous system, 
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culled m/unhmfiny. The ANS has two subdivisions, 
the s)Tnpathetk nervous system and the ponrynpen 
chrtk nervous tyrtfllU McSC 1 iHuts srmervrittsj liy 
du ANS receive both sympathetic and pamsympti- 
therric fibers. In general, one division stimulates an 
activity by a receptor and the other inhibits the activ¬ 
ity to *ctvc us hi nrtfhtid of chec ks and balances. 

Thv funihimenial ume ni all branchesand lIIvl- 
sions of the nervous system is the neuron (nerve 
■cell). Neurons have the amazing ability to transmit 
infbmutinn from point to pciint- The second point 

m;iy he cie-iuhv l>t ;il m yr*;it diKlariLX. Similar 1 1 > nil 
cell* in the body h neiuona have a nucleus sur¬ 
rounded by cytoplasm- Different from ocher cells, 
however* neurons have cellular extensions or 

piowsMS called wons and ckndrittfs- Axons cany 

elecpicrllke mewses a wav fenm the nerve tell, and 
dendrite* cany electric-like messages toward the 
nerve cell (Figure 4-2). Transmission of these 
I3 icsbb®gs along nerve fiber? occurs through a mve 

o( charge reveraal that moves down the fibtr 
(Figure 4-3). The resting (polarized) fiber has pcai- 
tive charges lined up on the outside of its mem¬ 
brane and negative charges lined up on the inside 
iit its nwfnbiarie. When a stimulus of sufficient 
majpaLtude reaches rhe fiber, depolarksaiLon ni 
charge reversal (positive in. negative out) occurs in 
n progressive wave down the fiber toward the syn¬ 
apse- RefrolarualriOTi is the muventmt oi charge? 
hack Co tKieir original positions. 

Axoils may be shorn nr Long (up to 4 ft or in hu¬ 
mans), and they end, ot terminate* in as many as 
IO.COO nerve endings called tcfi^fcivfrfl (Snyder, 
II986)- Tht Liirgt fijulflflbtf ni m-rve trullflgS sJkiw^ 
for great variety in the number and Type of connec¬ 
tions made with ocher neurons. The synaptic end 
bulbs of the belodnuch pass nerve impulses to an 


adjacent structure (another neuron, gland, or mus¬ 
cle) by emitting a chemical messenger called a 

rtetaommjmJctfr Into the gap or junction (sytwpse) 

between the nerve ending and the adjacent 
structure (Figure 4 - 4 ). Neumtransmittm then 
combine ivith receptors on the dendritic side of the 
sycWpw 4nd tiuuw a stidiulutury or inhibitory efrect- 

I Vi:, hues may respond to neuft it ramutii icers by 
generating a nerve impulse, which is conducted 



end-bubs 

Figure 4-2 

impulse trananisacHi through the neuron. 



Figure 4-3 

Ekdntal'-mpi.ifce framriMbn .?lurg .3 nerve ifrrr 
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via the axon to the adjacent scruciure (ntumn, 
gland, lh: musdcK Nfun^trcinsmirten: tan be mini' 

Lcked or blocked by the use of appropriate dfugl 

f Figure 4-5). 

Nerve libers (nerves) may have a large diameter 
(A fibers), a medium diameter (B fibers), or a smull 

dlftOKter (C fhta) (Fkaithit, 2001 )• Fibers with Iiitw 

iliiLilLtltrtS LciuJijlI nerve impulses foster 11 Liin lhuse 

with small diameters, Fibers char are surrounded by 
die insulating substance called mydm also transmit 
impulses faster than nonmyelmated libers. Type A 

;ii ul R Abets are geiwr.illy tnydltvfud Abets. 

Tke nuul^lrD|ulfficmdiialm system through 
the nervate system bi the reflex arc (Figuie 4-6), The 
reflex arc: i< ranipwed of the fttHowing; 

1. A receptor 

2. A sensory neuron 

3. A center in chc CNS for a synapse 


4« A motor neuron 
5. An effector 

The recap™ of the reflex arc may be beared in a 
peripheral sire—such as the skin—or in a central 
: : inrH—ajch as a muscle,. tendon, or visceral orswrn- 
The rtrtwiy neuron Currie*; the impulse faun th? re¬ 
ceptor clj lire (INS. Jo the (.INS, the sensory neuron 
svTiup^et ivirlh intemeumns in the spinal coni There 
intcmeumcifi send ihc impulse to the brain tor inter¬ 
pretation orsmd the impulse to a motor neuron, The 

ilk i| i neulttr Ljirrws 11 it? m rim 143 to art gffectDf Of' 

gan_ If the impulse navels around the arc without 
going to the brain for analysis, chc sequence of events 
is dkd a spmuf Tt'/lo: («r Figure 4-6) ■ A spinal reflex 
can occur even if the spin: ; il cord is conrplettly sev- 
ered- Far example, a hemnacac applied rL^ the roe of a 
dig with »i revered cord can cause the dog to wish- 
Jmtv its log by means of thi L spinal reflex. 


HaceplDf 



^•aurolrananirtar 


Figure 4-4 

NeLrorrdnsmrrter release. 



1. Norma] raijrofiraniwiirtttr Naurcriranamrltar 

2. hteunogansmtler blocksiia v Onjg ifral bocks neunatrs remitter 

3. Neurolransfr^ter rramiD7 t Drop Mat mimics reurctransmlrtar 


Figure 4-5 

tJ?urutr^nsmillBr .lcMy. 
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Figure 4 -e 

The relfex arc 



"hiilnrufiiil; 


Figure 41-7 

FharitiacDlagitcilly' Important areas uf il ■* biam 


Hypothalamus 


Reticular 

fermalJon 


Mrfbia.i 


Sp*ia! cord 


Areas of the brain that have importance to an 
understanding of the pharmacology of the CNS are 
ilLuhiraied in Figure 4-7-The Ctrehniil'] is, n.-fs|UxilM- 
ble for KijjfsLT functions of the brain, such as k u ,mi- 
ing, mcmi.^v and inccrpretation i.?f Beraory input 
tvjsU»n, puin raqgnitkifis and » forth), The thala- 
[iili.s .«rva as ii relay tenter for .■*fc!rk' 0 ^!l , Impilh-M 
from the spinal cord, brain, stem, and. cerebellum tl> 
the cerebrum The chnlamus also may be involved 
in pain interpretation. The hypothalamus serves at 
tire primary medi ;i ti sr between the nervous System 


and the endocrine secern through, its control of the 
pituitary gland- The hypitfhiilamwi also controls 
ant I ferula 1 en the ANS. The medulla carries luah 
sensory and motor impulses between the spinal 
cold and chc brain, It contains centers chat control 
vital physbifogk iictivitiesKSUch as breathing, heart- 
heal, IiIlxhI pre^-aire, viMinting, swiilk^wiiijj;, t.:i mljJi- 
In*, body temperature, hunger, thaihtj and Withers. 
The reticular formation is a network of nerve -cells 
scattered through bundles of fibers that begin in the¬ 
me Julia and extend upward through the brain 
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stem. The reticular activating system b a part of the 
RSticulai formation, which functions to arouse the 
L:er*hn.il CMfcX iic&ij Li ttipOflSihle tor Coft^lOusIfreK, 
sleep, and wabeAiInns {DeLahutica, 1983). 

In summary, nerve activity is usually described as 
dhe penerniicin nerve impulse* that occurs in a 
dendrite nr cell body and then triads Jkiwn un ftswi 
by tdeccne-hke activity, which k similar in due ps^ 
sage of an clecrnc current down a wire. When this 
current trachea a synapse, a chemical "bridsrc" or 
iteuiuLmiumitter allows the message to He pawed to 

QftC Lir ;i.-- niaifv ;is IhuuriaruiU ui utiiur ik'iimns. Men- 

ronaiumkcief duhuances include acfirylchollnt, norr 
epinephrine, dopamine, serotonin, and ^.unimn-ami¬ 
ni i butyric acid (GABA), These other neurons then 
carry the message to an uiKfptttaiiun center ih- a 

SiTtiieruft ihxi nilces tfppnipriaru action- CNS drugs 

;kic by mimicking or blocking the effects of ncu- 
rotrnnsmitccTs., 



The ANS is th: : it portion of the nervous system that 
controls unconscious hudy ^ctivitiw.. A NS hh^r* 
iLLiiefvutc 1 i-jiu iiwIl muscle, heart muscle, salivary 
glands* and other viscera. This- system operates au¬ 
tomatically and involuntarily to control visceral 
functions* such a* gastrointestinal (Ol) motility, 
mlt ;n ul force ><l I lit! Ikirirlb^iiE, wafurt'lmn hy gl.indh, 
sizes of the pupils, and various other involuntary 
functions and ckiractetistics. In contrast to rhe 
somatic nen r ous svstem, the AN 5 h-iis two ynhdivv 

r 

skins: pfrKHyrnpdJtn&tiC (eliolin^r^icj : ; iiul syiupii-- 

thvtic (jdreiiL'ryae). The sympachtrk division iltjfi- 
lates- eoet^y-expendins activities (fipKc-L^r-ffli^hr 
responses), and the parasympathetic division revu- 
Lfttw eiKigy<ofi«Tving activities. 

The AN£i hris two neurons chat carry Itmpulws so 
curler structures (itt atntrast to the somatic nervous 
system, which has only one) The cell KhJv of rhe 
hr*t neuTon arrises in. the CNS— in the rhoracolunv 

bar cofd lot the sympathetic tuwvout sy.uem and in 

the craniosacral cord for the parasympathetic 
nervous Eystem (Figure 4-8). The axon of the first 
neuron leaves due CNS and travels to a ganglion, 
where it synapse* with dendbitts of the second 


neuron- This second neuron then travels to the 
target structure (Figire 4-9). Axons of the hrst ncu- 
fOfl ;iTt" tailed find t1iA& Of the second 

arc* called posi#mffiQ¥\ic- The synapse between rhe 
preganglionic neuron ark] rhe postganglionic ncu- 
roci is called the guglioiuc synapse. 

fVtgPrtglij&rtLC fibers of the sympathetic nervous 
.ipfetn sre short. They end an ganglia adjacent to 
the sfilLT.il coni. The only exception is the pregan¬ 
glionic fiber to the adrenal medulla. The adrenal 
medulla Itself is analogous to a postganglionic hK*t 

1 ik: ai isr- il TfhrSKfs fpin^pIiTmt 8 ueilI EhiiTepLrM'pliriiib' 

directly into rhe bloodstream when silmulared by 
preganglionic fibers. Postganglionic sympathetic 
fibers are long. 

Prtganglittfiic fibets of the parnsvinpiilivtic mp 
von* system are gL-nemlly knig. They travel to grmgl i;i 
located in the wall of the target organ. Posigant^kmc 
fibers are consequently short. 

Normally, target site? of the ANS have hi.^h 
sympathetic and |Y;i^isyiii|Y;u]iecie inneiv;iti<in.. Tim 
physiologic functions of the two ayauem usually op¬ 
pose each other and rhereby hiring about a stare of 
balance:. When this balance Is disrupted, dmt! ther¬ 
apy may be indieaitid to rtscott die balance- The 

-id.f i?L'l;'iI mu-dull;^ swat glands^ and halt follicles 
have only sympathetic libers. 

Stimulation of the sympathetic nervous system 
cpi.!K5 an Lncrwrc in heart rate and respiratory rate, 
a decree in t!l. Htlvlcy, diluiiuri ol ihe pup lb, 
constriction of blood vessels in amooch muBcle, di- 
latlm of blood vessels in skeletal muscle, dilation of 
bronchioles, and an increase: in blood glucose lev¬ 
els. The-- 1 ** ^ictimis |1i%pare a el rinimiil to fight cir t-. i 
Aa. On the ocher hand, stimulaiLofi of the paiar 
sympachetk nervous sycccfii cause* a decrease in 
heart rate and respiratory rate, an increase in GI 
activity, constrict inn of the pupils, and ranstrictLon 

of the hronchlole*- 

Rueplun of the sympatliecic (adrenergic) ner¬ 
vous system ate subdivided he- follows (Figure 4-10): 

1. Alpha-T 

2. Alpha-2 
i. Beta-1 
4. Beta-2 

t >. DopajnLtieTgijt 
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Figure 4-8 

Schemata oi the autonomic nervous system (from Thibodeau JA: Anatomy and pHyeclogy, St Louis, lM7 P Mo shy.) 
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Ppagangflortc 

lltief 


PuflgangfhvHc 

nhar 



Preganglionic 

fiber 



Pnrtgnngliciric 

fibo* 


Effector organs 

• Hegrl 

■ 0r.'?nrhi^ smooth 

my 

* Slood vwsflb 

■ Oaalroini:gs4ifia( 
trad 

■ Urinary system 
H Eyes 

- Glaida (nuMt 
pancreas, aalrvary] 


Effector organs 

* Heart 

* Bronchial amurih 
myade 

* Blood vessels 

* Ga&irdnleaiinai 
tract 

* Urirgiry fytitffl 

* Eyw 

9 Gtanb (sweat, 
pancreas, salivary!* 


FfflGLjftl 4-9 

Pi^ar^kuiiE: and pOWUnglciiiC libel? ^ Itle aulflrijfflic lifiivDuS A, Sympathetic B P RSIWyfflpflrthetSc. 



Adrenergic receptor types 


Ctiaczlur 

nrg;sr. 


Generally; dpha recepcnra are stimulatory and 
beta receptors arc inhibitory (Table 4-13, The para¬ 
sympathetic (cholinergic} nervous system hap 
nkntink ;md niiiHv;irime T^ialrpturs* Effeiitur irjuarL-* 
have one os a MDibination erf these recsptofflL A 
drug's effect ks determined by the number of rcccp- 
toes in the -effector and the drug's specificity for ch-e 

rwseptor {'William* and Fber, 1990). 


The primary neurotrarKirurtm tor adrenergic 
sices arc ncrepinephrinc, epinephrine, and dopa¬ 
mine. Epinrcpihiine equally stimulates alpha and beta 

TtVKpt<rt$ ami is tlitin^fi ire ;i [H^mi .14 i niuliii i kt ul tlm 

heart areJ an equally pi fitful d ilator of bronchioles. 
Acetylcholine is live ncurocransmiticr at sympa¬ 
thetic postgangl ionic fibers to mot glands and the 
smooth muscle ci bUvxl vessels (uimcimnic .'■ires). 
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Table 4-1 Adrenergic Receptor Kespftn&e* 


Receptor 

Targel Organ 

Re&pan&e 

Alpfig-l 

Arterioles 

Constriction 


Urethra 

Increased tone 


Eye 

Waton d pupil 

^Jptid -2 

Skeletal muscle 

Construction 

Bete-l 

Heart 

Increased rate, 

conduct! ocx 

and contractility 


kidneys 

Rerun release 

Beta -2 

Skeletal bbod 
vessels 

Diation 


Bronchioles 

Nation 

Dopaminergic 

kidneys 

Dilation of hlcxxi 

vessels 


HedrT 

Nation ol comnary 
vessels 


Mesenteric 
blood vessels 

ton 


The neunYtranamittcr tor cholinergic sites is 
acetylcholine, Acetylcholine combines with both 

nicotinic and rauwarinlc r$uptor$- 

Cholinergic .sites, are found in both the gyntpa^ 
riuric and parasympathetic nervous s-yEtem s. Nico¬ 
tinic TeccptoTs am found in. all autonomic ganglia, 
in the adrnial medulla, and at the ncmvnuiisnilEir 

111-1u11n111 L-i tilt! noilnUie nervine 3-VNltfr'i’i- MusCjriiLi-C 

receprora arc found ac the synapse of posqganglionlc 
tihers of the parasympathetic nervous syskem and at 
a few of the sympathetic postganglionic fibers. 

Wort 8 Drags Aff&ci ffte Aut^nomk Msjrvotri 
System 

Autoncmk Jnu.^ bring about their effects hy influ¬ 
encing the sequence of events thi«t involve nwi- 
smitten. Mail Autonomic drugs bring ;lI* i :~.ii 
rhi.s alteration of events hy Joins the following 

I- Mimicking ncurotransiruttere 

2. Interfering with neuromr^mltttt release 

S. Blocking the arcachmertT of neurananflinliraB 
to receptors 

1- Interfering with the breakdown or Teuptake of 
neurc^rimsmitteri at the synupe 



Cholineigk agents are dings that stimulate receptor 
site* mediated hy acetylcholine. They achieve these 
effect hy icOaiiJuLiriv die action of jluelyJul'mlii'lE 

(dirtier acring) or by inhibiting its breakdown (kndi - 
reel: acting). Cholinergic agents aat also calle d parn- 
symipiithomimetk: because their effects resemble 
llki-v ijiriH.liK.'irsI hy -I i in ill ill 11^| < |T.iniNyiG’i|'>jillieCiL: 

nerves. 


Clmkd l/«s 

Cholinergic agents do tlie following: 

1. Aid in the diagnosis of myasthenia gravis 

2. Reduce (be Intraocular pressure ol glaucoma 
1 . Stimulate G l mllJiy 

4. Treat urinary retention 
5-, Control vomiting 

ft. Act as an antidote for neuroftLusfiukr bfocken 

Direct-Acting Choline rg its 

1. Acetylcholine. Acetylcholine is seldom used 

ChriiiL'jilly beca.UK Lt is bfoktrt dtWrtt ?ii> r.ipiilly 
hy icetyfeholineHtenM. 

2. Cai+mmylcholinc. This product has been used 
to crekt atony of the G1 tract and to stimulate 
uterine contractions in .iwine- 

1. BtuhaiLcchL>l (Credit ilk tie}. Berhaiiechol Js used 

to treat GI and urinary imcr -.irony, 

4 . Rlocarpme {IwptoCaipinc! Akarplne, Pilocar) 
Pilocarpine ireducra intraocular puwauxe asroci- 

: iEc lI Wi I h gI «ii hj■* imu. 

5. MeioclopraraJiie (Reglan}. MeioclopramJde is 
used to control vomiting and to promote gastric 
tract emptying. 



L Edrophonium (Tensilon). Edrophonium Ls used 
to diagnose myasthenia gravis. 

2 . NecctLgmine (ftostigraine,. StiglynJ . These 
products are used tn treat urine retention and 
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C] atony and as an antidote m neuromuscular 
blocking ciu^nts- 

3 - Phywsrigrttlne (An(lLitJum» E$winej- Uiej of 

thih product are similar co ihoae of neoulgmlne. 

4 . Oi^nophosphflte compoundE, These are com¬ 
monly used rts inwcticide dipt and may result in 

tonkity if uwd ixiannttprifltelF Set PtaliduxiiAA 
he low. 

5 , Demecarium (HuiuheoI}. This drug in used m. 
the preventive management of glaucoma. 

6 - Pyridostigmine (Meatinon). This drug i* used 

Nir the i ret11inpiii td mya*i bento fitavli. 

Adverse Side Effects 

Adverse side effects of the cholinergic drugs mii.y 

include bfd^rdia, hypertension, heart block, lac- 

rinunkm, diarrhea, VLrfui ran^. Increased mult?. mud 
activity, intestinal rupture, and increased bronchial 
Eccrciions. 


Cholinergic Blocking Agents 

(Anticholinergic) 


Cholinergic blocking agents sje d,tug£ tluit HLi k.:Ic 

the act Jon of acjerylchnUne at muscarinic receptors 
■of the parasympathetic nervous sysEeni. 

Omicidl Uses 

Cliilical uses 4it these lIitijis jitc ?iS hillnws: 

I - Treatment of diarrhea and vomiting by decrees' 

Ll'Ljr CjL rnutihry 

2 . Ae a praanestherLC eg dry secretions and prevent 
bradycardia 

3- To dilate the pupils -for ophthalmic examination 

4. To relieve ciliary spasm ol the eye 

5. To treat sinui bradycardia 

■ 

rli-. bulI;Kji % :in;i illknli^Lh of I he deadly rujjhl- 

shade fotnily of plants have been used an drugs tor 
centuries and represent the prototype for this cate¬ 
gory of clients, 

Du^uge Forms 

3. Atropine. Numerous generic and trade name 
products are available for parenteral or 
oplithidwk aJiii migration. Atropine r$ used a* 


a prcancEthetic to dry sccretiofiE .uid to prevent 
bradycaidia? as an antidote to ngwophosphate 

poisoning; to dilate the pupils lot ophthalmic 

exarni nation; m control ciliary spasms of the 
eye; to treat sinus bradycardia^ and to slow a 

hyper motile put, 

J. ^enfxilirmitH-- This is used in antdiarrhttil 

ULt-.lk-iCiucLi. 

1. M-ethscEpalamine is an ingredient of Bioaol-M. 
M-ethscopalamine is used to ■control 
diarrhea. 

4. UlycopyTinlii le (Htibinnl-V). Gly^opyTnihiit! 
is a quaremary ammonium compound vdth 
actions similar to atropine. It provides longer 
action than atropine and i* used primarily as 

a ptMiitsthttit- 

5. AmitHJE^nramlde (Cenmne). AniJnopcntamide 
is used to control vomiting and diarrhea in dogF 
and cats. 

6. Propantheline (Pro-Banthine), Propantheline 

is u.iL-id 1 is I rif j 11 lI i; l rrIIt-; l, iiriilMry 

and bradycardia, and do reduce colonic peri¬ 
stalsis in horses to allow rectal examination. 
Pn.5pKnthelint , 1 similar to glycopyrrolate 3 is it 

quaternary dihmonium cocwpoujid- 

7. Pkalldoitlnu (ftornpam, 2-PAM). A cludmcs- 

t erase reactivator used to trear oqgafnophosphare 
intoxication, 

AtlinfrJie Side 

Adverse side effects of the cholinergic blockera are 
dost related. Overdose can cause drowsiness, disori- 
tritatiofi, tachycardiao photophobia,, constipatkn^ 
anKtafYi arid tnimirifi at the site- 


Technicians y bJ&t&fr 

i Atropine administered « a preaoesthelic causes 
dilation of the pupils, it drias secretions and pre¬ 
vents bradycardia. 

2. Atropine is p^ckerged ■> ^mall dnimol and large 
animal concentrations. Care should be taken -not 
to confuse the two preparations. 
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Adrenergic (&ympu[homhneEie} yenu bring) about 
action at receptors mediated by epinephrine or nor- 
epineplrrirve, Adrenergic agents may be clararfied as 
^tttkilrkrnin^ or n'mc^tech^hniimes, and either 
cwgnrf can also K: classified wooding in iIk- spe¬ 
cific receptor types. activated (alpha -1 h alpha- 2 ,, 
beta- 1 , beta- 2 ). In most cases, alpha receptor activ¬ 
ity causes an excitatory response (except in the Gl 

IfJKl), Sind bt^Cri slLrnulriMLMi causes Mil inhibitory Tti- 

sporue (except in the heart), Adrenergic aerLviry l± 
a complex: sub jeer, anJ marc advanced tests should 
be consulted for a thorough explanation. 


Clifnfaat lists 

Adrenergic agents ate used for die feinviiy puroses: 


l- To stimulate the heart to bent during cardiac 

2. To reverse the hypotemiort and brofichocon - 
siriction of anaphylactic shock 

3- To strengthen the heart during congestive heart 
feilrrtt 

4- To correct hypotension through vasnccjnscrlcilon 
5, To reduce capillary bleeding through vasoom- 

srrktUm 

6- To treat uriTHiy incontinence 

7- To reduce (KpjitOUS UiL-mbriLile CiuigttilKin 
Cvasoconstrlcrkin) in allergic condition* 

8., To prolong rhe effects of local anesthetic agents 
by causing vasoconstriction of blood vessels. at 

tilt? LrijrctHiu 5-itf, lhrfrteb y pr^ilnnging iIl-fit 

ahsorprton 

9.. To rreat glaucoma (alpha Erimulation increases 
the outflow of and beta stimulation decreases 
the production of aqueous humor,) 

D usage Fwim 

l- Epinephrine (Adrenalin). Epinephrine srimu- 
Lat« all receptors to cause an increase in heart 
taw and cardiac output, constriction ol the 

blood vessels in rhe akin* dilation of the blood 
veacLs in muscle, dilation of the bronchioles, 
and im increase in metabolic rate. 


2. Norepinephrine (Lcvophcd, N-oradrcnnlin). Nor- 
epinephrine is mostly an alpha stimulator with 

some btts sLnrwiLarlori- Its primary Influence is 

rltu of avaropresHE (co raise blood pressure).. 

3. Usoprotmnail ([yjpr-el). hoproterenal is a pure beta 
stimulator. Ire primary use is for branchodilation. 

4- rtienylephnne (Ncu-Syncphrnl#)- Fhenyleplv 
Tiruf ih an riJphn srirmjlarof ih;H \> iistd aa a tiggal 
va_SLKL>nstTictor. 

5. Dopamine (Intrcpin). Dopamine is a precursor «.f 
epinephrine and nurepinephriiu-. Its action is dose 

dependent- 11 is ihtvi \\y fre;ii h|-hh.. 1: mid ciici^h.^- 

tlvehean failure- and ed increase renal perfusion. 

6. Phenylpropanolamine (Omcidc, Prolamine, 
Desatrim). Phenylpropanolamine is used to 
treat urinfliy intontinence in drigfs- 

7. Dohutamkrte (Ikihurrcaj. Dohnainine is a beta - H 
agonist diac is. used far shore-teim. treatment of 
hean failure. 

S . Ephedrine Ofatronjcilj, teibutaline (Drethine), 
ricvl ^IbuKfol (Pr:ivmlil). Tlitiit- pfoduCEh art llul;i 

agonists anJ ihcir roam uae is bronchodJlaikoinu 

Arberse Side Effect* 

Tliew.' may HK. IuJe tachycardia, hyp^fWiliiftn, lutf* 
vousneaa, and cardiac atthythmlas. Hyp&rwnsion., 
arrhythmia, and pulmonary edema may ^>ccur with 
an overdose. 


T ecfv niGtcm/b' Wcfej- 

Epinephrine is PHonmnUy packaged js a I itHDO (Mo¬ 
tion, Many clinicians prefer a I itt.QOT dilution for 
treating cardiac arrest. Mix I ml ot the original cMu- 
tion Viith 9 ml cA sterile water to prepare a 1:10,000 
dilution. Ep«>ephrine is stored under refrigeration. A 
note should be placed in the emergency crash cart 
noting the location of this dnjg. 






Adienergfac blocking agents arc- used cd disrupt [he¬ 
art ivity of the sympathetic nervous system. They arc 
classified according to the site of their action ns an 
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alpha blodkcr, hem blocked or ganglionic blocker. 
Drug* usually block only me category of receptor 

Alpha Blockers 

Alpha blockers have had limited use in veterinary 
medicine, rtienoxyhenramine has been advocated 
by 50 ok tbnicitats for the (moment <?i kniiinitis in 
horses and i nt!iIn:iI olihinuiruM'i in cm*. Ynlmohuie 
is used fbc xylaaine antajpmbriL 

Qninll Uses 

S©e Do&igc Fcstms- 

Dosoge Forms 

L Phenosybenisiiniine (DibexLsylineJr Phenoxy- 
hen^mine is a hypotensive (vii.^ilator) ajjenl. 

2. TranqiLiliitrh* (acepmi^iine. dmperkln]). Yheie 
tninquiiliicrs net as alpha bkxzkers and cause 
vasodilation. 

3- Prapvin I.M in ip ress) . PramcLn is a hypotensive 

4. Yohimbine (Yobdne). Yohimbine b used ;is an 
antidote for xylaiinc toxicity. 

5- AtipanKsole {.Antisedan), AlLpanraoLe is a Te-- 
vei£&l agent fi kt rnicsdettimnlint!- 

AJht» Side Effects 

Adverse side effects may include hypo-tension 
{phenusybensmuint. tranquilizers, praMdn), (achy* 

LLirdiii (| ■ btfiu px yhuiniii imrU: I, ilnihclt: Ctl- i nt >t( yor 

hunbine), ;inJ seizures (acepromaiine). 

Beta B/qdters 

BeUi bk'ick.'fcfi ;>re uSed ti> ttty.t gl^uCfrtftdr, u itIi yfh- 

mins, and hypLrrrrL>phic earJi<imyL>jxiThy. 

Cimrcrt! Uses 

See Dosage Fi>mis. 

Dosage Farms 

1. Propranolol (lndcr.il). Propranolol is used to 
tTeat cardiac nTrhythmiiis and hypeTTniphk 
card 3 ixmycTp utliy- 

2. Timolol (Timopdc). Tim ok >1 b an ophihal nik 
preparation that is used to treat glaucoma. 

3. Atenolol. Used in a similar way to propranoloL 


Adumr Sisk Ejects 

These include bradycardia, hypotension,. worsening 
a\ heart failure, ImmLihiH^MnKtnLrhLxn, he^iTC hlm.;k, 

and syncope. 

Gfing tionk Bhckers 

Ganglion iv hkickers are seldi m used in veterinary 

medicine. 



CMS drugs have various uses in veterinary medi¬ 
cine. Depressant drugs. ire used to rranquilize or 
sedate animids to facilitate restraint nr anesthetic 
pnJtodurt*. They ftre abo used to control pftLn, to 
induce LincbvhcHia, snd to prevent or control 
seiiuies. CMS drugs. are also available in antagonize 
[reverse) the effects of some- depressant drugs. An¬ 
other group of CMS agent? is used to stimulate the 
CMS W (real Lurdijie i ir fWplfflKify dtipresMim im 

arrest. Eurhamtiia drugs allow verer knar Lana ro pro¬ 
vide a quick and ptiinle^s end to hopeless medical 
situations. 

Drugs (hat affect the CNS generally cause 

depKulon or acLmiihikm.. TIll-v are rhi.yiight m 
generate these changes by alreiing nerve impulse 
transmissions herween the spinal cord and the 
brain t>r within the brain itself- Altering imptilse 

irarombsiom within (be l ha Limns Could prevail I 

messages regarding painful stimuli from reaching 
interpretation cenrcis within the cerebrum., Inter¬ 
fering with impulses wirhin (he reticular arctb 
voting ivStiifi Ch iu Id alte r lev-eU of CfrtttC 1 Gu$ 

ot wakirfulneski (Ganong, 2003). The changes thar 
occur in the tranuniBuon of nerve impulses as 
a result of administration of CMS drugs aie prob¬ 
ably hroughr about by altered ncurotiansiniltVT 
acilviiy. 

The caregorie& of CNS drup that are covered in 
this chapter inc lude the hdlow"inp 

I. TranquLLiuni 

1 . Barthlniranu 

3. DissociativeB 

4. Opioid/antHBonirts 
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5. Ni^rok^c^n.ilgcsics.i'.Tni.'i^oriisK 

6. Dmgs to prevent or control seizures 

7. Inkatam* 

8. Miscellaneous CMS drugs 

9. CMS stimulants 
10. Euthanasia agents 



L Phenolhiazine derivatives should not be used 
wlhin I mnnlh ai worming with an organa phos¬ 
phate anthelmintic. 

2. The tranquilizing effect may be reduced in an 
■exerted animal. 


5 

Phenothiaime Derivatives 

The mechanism of lA the phenoihlazlM 

derivatives on the- CNIS Le not well undersrood. 
However, ir has k*cn putHised thar they ktc dopa¬ 
mine TiliK-ks/ns (Muir and HuhMl, 2007). The ef¬ 
fects on rhe cardlovascuLar system are & result uf 
alpha-adrenergic blockade, 

Phenothiasine derivative tranquilisers produce 
sedation and altay tear and anxiety without produce 

■rig significant jinul^L B .sui. Si ilUIu i'i pcmiti 1 1 Stimuli 

arouse the unimaL Fhenorhiazine derivative Tran¬ 
quilizers produce an amiemctic effect by depressing 
the chemoreceptor tugger zone in the brain and 
h;ive u mild antipruritic effect. These agent 1 also 
reduce rhe* tendency of epinephrine m Induce car¬ 
diac Liirhvrhmuis. 

i 



t:fewi Uses 

Fhcrtcil hiiniile derivatives Site used li it preveillnul 

or treatment of vmnLdxtfi, relief of mild pruritus, 
and scdatlcrn/tiaiiquiliaation- 

Dmugr FOnlU 

]. Ace promazine malfiace (Acepromaaine, 

Promote) 

2. Chlorpm-miizint hydrochloride (Thorazine) 

5- PrvmAzine HCI (^purine-) 

4_ PrL>thlLJiTF'sfr J i^lrLe/i‘iofifi!p;liYfcLJe fDa/harine, 

Compazine) 


Adnrrav Side Effects 

Phenm hiarine derivative ttanqullben can cause 
hypoMnakon and hypothermia dimugh their visstj- 
dilator effects (alpha blockade), They also can in¬ 
duce seizures (by lowering rhe seizure threshold) in 

epileptic animiik- 


Fhenothianiie derivative tronquilizen are up-- 

pm via I iisr iiit! m a wide variety ol! miiicihsLs ;nul iinf 

ad mi liberation by almodc any roure. They genera] ly 
are relatively sate drugs to use when administered 
Appropriately, They should he given with care when 
used with uther CN$ depressants because of the uth 
Jmve dicer. Moat phenciihladne derivative tran¬ 
quilizers art metabolised by the liver and excreted 
by the kidneys. 

Benz a dlaz&p ihe Be riva five % 

The mechanism erf action of diazepam occurs 
through depression of the thalamic and hypotha¬ 
lamic areas of the brain- This drug produces seda¬ 
tion, tinusvfe relaxation, appetite ttiittulsutiofl (tspe- 
c iully m ears), an J anr icmiv ulsa nr acnv iry. I )iii±L« pain 
also produces minimal] (depression of the cardiovas¬ 
cular and respiratory systems when compared with 
^ther CNS depressants, It sometimes is u«d in 

CLmi'diiElal iml with kuE^miiile to LriducL- sllsirl-lunn 

anesthesia^ Diazepam is very useful tor rrearing sei¬ 
zures in progress 

Several potential drug interactions can occur 

when diyitpam is iiiJuiiiiiKt^Trd Kimi.iltiincnu-d-y with 

other drugs, and appropriate referenced should be 
consulted, 

Ctuiiull Uses 

C Judical iLMfS iiaelude recta V kin P tel it-: oi anxiety and 
behavioral disorders, [re-.iimeuc of seizures, and 
appetite stimulation. Diazepam can he used as an 
injectable anesthetic. 

Dosage Emu 

1. Diazepam (Valium, Vozepam) 

2. Midazolam (Verted.) 

3-. AI premium (X*Adn) 
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Adverse Side Effects 

Three are limited when used as directed.. Dues can 

ftshibit excitement. Overdid may c&use excessJvi; 

CNS depression. 


recHfLLCLfuvV WotE*- 

1. Diazepam should tie sloied al room temperature 
and protected From light. 

2. Diazepam should rat be stored in plastic syringes 
or in solution bags because A can be absorbed 
into the plastic, 

3. Manufacturers recommend that it not be mixed 
with -other medications or solutions. 

4. Diazepam is metabolized by the liver and elimi¬ 
nated by the kidneys. 

5. .^Jprazolam e also used as an appetite stimulant 


Xyfazime Hydmchhride 

XyLuhK is an alpha -2 agonist with sedatiw, anal- 
gKsk* . ;iiilI. whi&iiil f-mpL-rt ies. 11 in approved 

fin uk in dojiyi,, cats, horses, deer, end elk. This 
agent causes vcrailing in a Large- pcrcmtBge of 
cats and in some doge. XyLasiire is antagonized. hy 
yohimbine. lr p#udiice$ effective analgesia in Itomes 
and is ihItlti i ust'j few treating the pain uaucLmd 
wlrh colic and for Eedatkwt for minor procedures, lr 
is also ificd in combination with ketamine for 
fhurt-tam held pimdum in hone*, such oec-astra- 

11'. 'l l iSEAilI ml iirmg -. 'I exlntaive w: mi ul ■», lltCisuse flib 

combLnarLon usually produces 15- to 20 mintiies of 
recumbency. Esrnalahel use of xylatinc for ccrarcen 
eccdcrns in cattle -and other surgical pn-uf Junes t« 
•common- Xylazine U tried in tarts inJ Lings iis s. 
iranquJlJaef lilllI In combLnarion wirh uther itijtcr- 
able agents for surgical procedures. 

Omiiraf Uses 

C’lhikal lists ieil link- stLhlliml, iuUilge^in, diorl- 

rerm anesthesia (when combined nidi other 
agents)! anJ Induction of vomiting. 

Drjwcjjfr hnrnv 

1. Rompun 

2. AnaScd 

3. Gemini 

4 - SeJinine 


Adverse Side Effects 

These include bradycardia, hypotension, respira¬ 
tory depression, and increased sensitivity to- epd- 
nephxin*. resulting in cstdUuc arrhythraifti. An 
overdose increases the potential for these eflfecca. 


Technfatftiuri/A' M&t&fr 

i Because oF itie pwenttal of xybzine to ■Muse bra- 

dycarcha or heart block in dogs, alropine should 
be used as a premedicant in the. species. 

2. Xytozine is in cattle- al one berth of Ihe- 
equine ctose. 

.-5. Horses may appear heavily sedated with xylazine 
and still responid Lo painful stimuli by lucking. 

4 Small-animal {20 mg/ml) and large-animal 
[100 mg/ml) concentrations, are available Care 
should be taken not to confijse them when 
adminis-fcrfir'ig a drug dose to an ar*imaL 



Demmlrdiire, similar to xyladne, Ls >m alpha-2 
nisr. lr Is approved os a scdailveAinalgcsie for horses, 
and clinicians ohm report excellent analgesic prep-- 
ertipH in |hfrlr patients where! UKinir this product It is 
used few pre •ccdu.mi in IwitSL^ when sedaraun and 
analgfesia are needed and Tepurredly praduces hertcT 
finiiljre.sia of the rear limbs than Joc-s xylazine. 

Clirtied U «3 

Detoinkline is used few sedation and analgesia m 
horses. 

tJkixafli' Frarm 

Ekraraedan 

Adumr Side Effect* 

There may include sweating, muscle tremor?, pe-- 
i n Ik rwlame, bfadyesftha, and heart hlueL. 


Technician y h'&tefr 

The nueiuracturer warns ihal detomidine should be- 
used very carefully with other sedative drugs* and 

that it should nc-1 be used with potentiated sulta 
drugs such os tnrnelhopnnV5ul£a- 
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MdbbfliMbe 

ModctodnidiiiiG if- an. aipha-Z-adrccuccgic Agonist la- 

hefed for ArtdiJtlve nrIrd JJjT&ilgfiSfC m dogStiklct 

chan L 1 tv Li: Li of age. Aiipamnole (Anil&edan) n 
khc rcrasal agent for this drug. 

Ctminil U? cs 

Uses Include facilitating cltci^L.il fcrx:imu;'hi'LiiLM^ mi¬ 
nor surgical prohicduircFi, and minor dcnr.il pilkc- 
duie* (hiii do not require inruhackin, 

DlJisqjEF Fihttm. 

Dcuiur 

AJktw Srde 1 Effects 

Side effects include fcirdyc^tdia {product insert states 

llllil Kemodynamka are main rained), iirriuveiirnLu- 

l;u fAV) heart blocks decreased rcn-piratnm*, hypo¬ 
thermia,. urination, vomiting- hy^rglycemki, :nnd 
pain at (he in jectiun -iite. 


recHtiXciO-ft^ Motej- 

!. Treatment of medetomdine-induced bradycardia 
with aniicholiiiergic dmgs {dlropTue nr gjycopyr- 
rolate) is not recommended because of Ihe po¬ 
tential For mare serious arrhythmias. 

2. Antisecfan is recommended for treatment d 

medelomidme-induced effects 

3. Before the use of medetomidine in combination 
with other sedatives is attempted, references 
should be cufftulled for potential side effect d«>d 
dosages 


Romifidme 

RorilLfidinc is Art alpha'! acbrneigL'C agwn ist labeled 
I; ir us*: in hursts.. 

Qmical Uses 

Rum itidine i* wed as a sedative to facilitate han¬ 
dling, CKAHlihAtkifL, <md tTmlEiienC, and its ii pe- 
medicadon prior to general anesthesia. 

Dtucfe Finrn 
Sedivet 



The bfbimraua are one of the oldest catenaries of 
CNS depressants used in veterinary medicine. They 
are derived from the parent com[kHimd hnrbiruric 
Arid And Cause various retpnrv^A rimKinL; tnHm tedtir 
ilon tu tltriili, der^culiE'3^ on ihi lI«i^ and rhe cir¬ 
cumstances of me. R.irtarurate?. are used in veteri¬ 
nary medicine as sedatives, anticonvulsantE, general 
HiKsdurtijcs! and euthanasia aizenc?- They are easy 

meiiI c:hir:ip [i> uilirii n ismr. I hey liMve Ertiiil pcitanHul 

for fainploikiiu because of their parent depresiiing 
effects- on the cardiac and pulmonan, 1 systems- { espe¬ 
cially in cats), nnd because they arc nunreYcrsible 
and must K 1 metflholistd by the liver bdVrtt glnniftdr 
nun can occur. Individual patients ivirh i^iot liver 
fimerion, link* body fiat, l>j preexisting illnesses that 
cause aciJi.stiLS may be ?it risk when receiving barhi- 
tuiaJtas- Beciiuw of theiT alkalinity, the ultm?hi.>rt- 

ncriflg li;ixhiCurrires l':;ii , i LjiiLse nt-L.Ti wi.i * if [he C issue if 

ad ministered outhide the vein in die suhcuniriLLrtJs 
space. Barbiturates arc metabolized by the liver and 
are potent depressors of the respiratory system- 
BjirhctuTates 3ft clftSSrlted ftCCtftfdiflg to rheirdurii* 
rinti of acdon as U m^-act in^. diLtfi:-acting, and 
ultmshorr-acririp. Or they are c Lis si tied according r o 
the chemical ride chain on the h.uhituric acid mol¬ 
ecule us an i>xvHirhituriiteor: : i thi'^iihitMTiite l]Tible 
4 - 2 ). Tilt: LiEsg- jiiuI sliort-jLCEiily hiLtbiCurnlLii- have a 
side chain rhar is a.-cmecced by oKygerLj they are 
Therefore called ci\Tih:Trhirwratej. The [hii.^hnrhirunites 
have a side chain ci.Minected by a nilArr. The thioh^u- 
bltuiaJE^ Ate highly ^'■lnhk ill ';-t urK.i lend (ih lYnlve 
rapidly out of the CNS inru die far stores *.>f rbkLr hiidy, 
ihus- accLHiniinfi for their ultrashnn ;Ktiviiy. 

Cliniccil Vm 

OitbiL^ll i iski uacludfcf I I’m prt’venlion ‘6 HiIlI lreat m«ill 

of seizures, as well as sedation^ anesthesia, and eu- 
ihan-nsia. 

Long-Acting Barbiturates (Oxybarbiturates, 

8 to 12 Hours) 

ITicnohirhir.il Numerous proprietary and generic 
products are available. Phenobaibital its- used pri- 
nvaiily its an StfltiConvulaArit to prevent epib/ptic 
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Table 4-2 Bart saturate Classifications 


Genetic Name 

Pfpphietaty Name 

CIlSiJfiCIttQVt 

Durj lion of action 

FtierLqbgjtxial 

Luminal 

Long-acting o*v barbiturate 

4 to hours 

Pentobart'ital 

Nembutal 

Short-acting. oxybarbiturate 

'A to 2 houi^ 

Thiopental 

Pcntothal 

UHrnshort acting thicbarhturertc 

10 to 30 minutes 


kuuics. It is administered by the oral mute. Pheruv 
iisirluniL |$ ;j t :h.Kv IV CL' | ri I rciLIk'^j .uuhslisru,*. 


Short-Acting Barbiturates (Oxybari^iiurates, 

4$ Minutes fa f.S FteorsJ 

Fentnl>iirhitii| sodium (Nembutal and ruumetou* 


generic produces). PfencnbarblTSil in given by Sftt ra¬ 
venous injecthm (che inrraperitoneal route .ilso 
may he used) and provides 1 to 2 hours *>f general 
anesthesia- In the early days of veterinary anesthe- 

*iri, 11 wits lilt general ^ntHne inc th iii was rou I artel v 

ustd Ln Jog*. Today, pentobarbital ii used primarily 
to control seizures in pfogress and as a euthanasia 
agent. Intravenous administration of glucose or 

concurrent use; •; *i aii ii famphctlbctd ItWy pricing 

the recovery period. Pienrabarblral is a Class II enn- 
rrolled substance. 


Ultrashort-Acting Barbiturates 
( T bio ha rbi tu ra te s, 5 to JQ Minutes} 

ThLoKirhirurotts are very alkaline (especially ar the 
higher concentrations.) and musr he given intrave¬ 
nously to avoid necrosis nnd subsequent sloughing 
irf ti&ug. Tllli>li 3 rtfcl;tui , AtttftK! tediMtihuted into the 
fat stLtfL-s. of the body wlihln 5 m 1C ro inurea. 

Extreme care should be taken when a rh iobarhi- 
fcuratt is administered to a thin animal because of thi" 
buck £d fat stoves. ThwfacbituraJtes are prepared ns a 
MeTtlti powder in viols loi Jiluluirt up Il> l he dmred 
concentration. They ate stable for long periods, in 
undiluted Sterile water tor injection should be 
used as the diluerJt became so hi dons with electro-* 

lyfes precipitate fotmarion. Solutions should 

nor hi administered kf precipitates are present. 

ThiobarbiturareB can cause a period of apnea 
when they are rapidly administered intravenously. 
U iponttineeHLUs respiration* do not resume m a shirt 


time K controlled respirations should he stinted. Bar- 

blrturates can rilu> l:;ii.js£ ;i pwruid o* CNS excite' 

nit nr whan admJnJhtEred. Iniraveruusly if they arc- 
given boo slowly. It is often recommended! to give 
one third to one half of the calculated dose rapidly 
tu* avoid the $x.cittflUiUt phase- The remainder of 
rhe dkise is adijmibtvhid m inertmtim until rhe 
desired effect is achieved. 


Dredge Farms 

1. HilopenteL (Fenrothal). Thiopental u«d an 
Intravenous apnr to induce general anesthesia. 

2. Merhuhexital (Brcvcmc), Mctfiohcxrtal is an 
ultras hurt--acting barbiturate that produces 5 to 
10 minute! id anesthesia. It lias luren reci.wi'i * 
mended far me m sight huund.s because of fir.s 
rapid redisrrihution and metabolism by 

the liven 

Adverse SMde Effects 

These include excessive CNS depression* paradoxical 
CNS excitement, severe respiminry depression,, and 
cardtDvmcular depreraLcin. Tissue irritation may occur 

wilier l Kirhi|uratt!> ;ue icipet:ttx 3 peri vjiHi'Lilariy. 


Technlouuvy hJot?-*,- 

1 Reciwefy from pentotHibital is often prolonged, 

and dogs eshibit padding limb movements during 
this time. 

2 ihiobarbivurates should not he us-ed in sight 
hounds or in any very Chin animal. 

3. Giving additional doses of ihiobarbiturates may 
prolong recovery. 

4 L^rt?iturat« are potent depressors, of the respira- 
toty system. 
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The dissociative auenrs belong to the cydohcKyl- 
amint family, which includes phencyclidine,, ket¬ 
amine, and tiletemLne, Involuntary muscle rigidity 
(-^Uikpty.h aiftflJcSiii find Siw|ge$i& dnjarftttairt 

JijlOC Iri[ i vt ibii^.-.L hesL'1. Phai^n^ol/laryngeol re- 

flexcs arc maintained, ;ind muscle tone is increased. 
Because Jeep abdominal pain is not eliminated 
(surgical stage 111 is no* usually reached) with dis- 
‘•ah - iriiivf an^sth&^ls, it h mended s?tily for 

reanalm^ diajjncBiU: procedure^ and miner surgery, 
Disaociative agents often arc combined with other 
agents for abdominal surgery, howevefr Dissociative 
drugs ptcadute minor cardiac stinuilfttiCtfL, and res- 

pirai'nry depression can occur with higher doses. 
These agents acr by altering njeuiotranfioiirter 
activity, causing depress Lon of the thalamus and 
cerebral cortex, and activating the limbic system 
(Plumb, 2005 ). 

Soma apecLea an often aiaxic and hyperfespon- 
Edvc during induction and recovery with dissocia¬ 
tive agents (Muir and Hubbdl, 2007). Tremors, 
spasticity, and convulsion! can occuf at higher 

doaes. Hallucinations have been repotted in hu¬ 
man* and arc su^eetd in cats. 


Qmffidl l r s« 

DiSNClCi liLVfc.’ JlgtntS iLTL- LISLfd for hkf^iiitii?ri, restraint, 

and ;inchthcsia_ 


IncTeascd salivation may accompany odminis- 
tration of this drug and can he controlled nr 
prevented with the? use of atropine or gtyoopyt' 

Tolace. An ophthalmic lubricant should he usrJ 
because cars' eyes remain open after odminis-im- 
tkm of ketamine. Ketamine is a Class 111 con¬ 
trolled suWtftrtt*- 

2. Tilecamint: MCI (Telaanl—(lleiamuie plus. mlai- 
epam 1 Id") s Tcl.izol is an injectable anesthetic 
that consists i.tf a combination of rilcrnmine 
(chemically related to ketamine) and zolarepam 
(a tranqulllter)- TeLswl is approvw Hoi ii wk an 
dugi and cars. The phacmacokhneriai and phar- 
jfiflcotherapeutics of tileraminc are similar to 
those of ketamine- Because of the roLniepam in 
this product, additional SgcnEi arte not needed 
fur muscle relaxation. Ocular lubrication shuuld 
he used in cars receiving Tebol, Tela sol is a 
Class ill controlled substance. 

T Ptiencyclidine (SemyLan). This disociativt 

agent is no longer available- It was originally 

used as an irnriicibiliilrig agent tor nun human 
primates, Its street mime is “FGP" or “angel 
dust" (Upson, 1988), 

Mevse Side Effects 

These are usually associated with high doses and 
inciudk spastic jerking movement, convulsions, res¬ 
piratory depression burning nt the intramuscular 
ll%jecrion Sice, nild drying lit I lie Ci inleVi. 


Dtucigr Fomu 

3 . K^Unmnt? HCI (KyliL^t, VVtydur, Ketatftf)- Ktl r 

amine is approved fur use m humans, primareSj 
and cats- bur has exnalabel uses in various 
species, including dogs P hones, birds, small ru¬ 
minants* and reptiles. Traiuiuiliwrs, such m> 

3 «pP 0 fnafJnc, xyl.izine, and diazepam, rift nl- 

ten used concurrently with ketamine to en¬ 
hance muscle relaxation and to deepen the 
kvd of anesthesia- Oral, ocular, and laryngral 
tcAtsres are maintained when ketamine b used 
alone (except at hi«h doses), Occaskmal 
spastic jerking movements can occur in cats 
that are administered keramine. Ketamine pro¬ 
duces good somatic analgesia but puor visceral 

malgt-sda. 



l. Boih ketamine and tiletamrne may cwse homing 
at the injection site. Adequate restraint should be 
used to ensure injection of all medication. 

2 Metabolites ol Hie dissoo-ative agents a^e ex¬ 
creted through the kidneys. These drugs may be 
contraindicated in animals with compromised 
kidney function, 


Opioid Ag arils 


An opioid is any compound derived from opium 
poppy alkaloids and synthetic drugs with similar 
phiiTmuCoIngic properties. The*? drug'- produce 
onalgeska and sedation (hypnosta) while reducing 
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anxiety rind fear. Narcotic dice ts arc produced in 
combination with opiate rcccptore at deep levels of 

the btftlfl (e.g., |li;d;iini.ri, hypmhalamuN, limhic 

system), Opioid retepim are grouped In do ihe fob 
Lowing tour dosses (Pddkfbvd, 1999): 


1. Mu—found in pain-regulating areas of the 
brain; contribute to onalgesia, euphoria,, respLra- 
tory dcprcHicmp physical dependence, and hypo- 

therm ic ac 11 om 

2. Kappa—found in [ho cerebral comex and spiral 
cord; contribute to nnalgesin, sedation, and miosis 

3. Siiiijna—may be rMpomible for struggling, whin- 
ing, hfilludnaliont, and mydriatic effects 

4 _ [.\dca—modify mu recepinr scilvlm 


Opioids tire used m prttfljesthetics £>r pentanes* 

checks because of their sedative and analgesic 
properties- Sedation is more pronounced at higher 
doses* They are sometimes, used alone or in combi- 
rmtion with tranquilizers a? anesthetics for surgical 
prowli (or rebel ^ colic pain In horses, and tor 
reBdabn^capiure of wild/wo animals. At low doses, 
the opioidE haw anjtituseivc (cough suppression) 
properties owing to depression of the cough center 
in thv hmin J flnrijdL&frhjeftl actum because they 
causa a reduction in periEcahti- nt segntcnial enn- 
fractions. Several potential advene side effects 
nnc flfiKxiakd with narcotics. Opioids arc potent 
respiratory depressant*. Because they affect the 
I ili<f nl'H ir^f^iLi l:i^4 igry Center.* ill I he brain (11it_ s Kidy* 

chermoacat), they may cause panting, defecadjan t 
flatulence,. and vomiting Sound sensitivity may 
also occur, Excitemcnr rruiy occur in dogs ii the 

n;iTL:nt i\ is rapidly given intnivvnouxly. G&tt ueh. 

horse & arc reported to be sensitive iu the opioids 
anJ may exliihir cxcirajCory effects at high dorses. 
Because opioids cross the placenta fairly slowly and 
their effects can he EUttagoniicd, they can he- ludul 
'.vIll ii CdMLTK'ni section is peril wmied. The liver me¬ 


tabolizes opinids, and resultant metabolites arc 
eliminated in the urine. Most opioid preparations 
jire Class II controlled substances, and naicotic 

atii aeon bra tati an (aeon lie them. 


CltnKof Uses 

Opioid agonists are used tor analgesia, sedation, 
restraint,. a.neitheiia 3 treatment <if ooughirvg, and 
fresimenc cf dlarrhes. 


Natunrify Occurring Narcotic s 

1. Opium (laudanum—lO>h opium), paregoric. 
Opium is derived from the reed capsule of the 
opium poppy. Paregoric:, also called Lnm^ururi'tJ 

(fftCWV ujf OpHtVHi r hfa heeil ussd for longer lhail 

100 yean for the Treatment of diarrhea, Jr has 
been used in veterinary medicine for treating 
diarrhea, primarily in calves and foals, 

2. Muqiliint: Hiilhfctf-{I luriniKirjdi). M-i.Uph.lnje is Ml 
opium derivative used to near severe pain, Occa¬ 
sionally, ir is used be a preanefithetic or anesthetic 
agent (e.g., cesarean section in dogs). It is also 
inol tu relieve anxiety associated with acute con- 

jjttilive hear I L'lilurtf. Ic exerlh ils efleCIx pnftk'irily 

on mu receptors. Morphine u a Class II con¬ 
trolled substance that should be used under strict 
supervision because of its potential for abuse, It is 

the sliLintird opJofd with which all tvlh^r-t ;itl- 

compared in Eemna of analgesic effect. 



I Meperidine (Demerol). Meperidine is a mu 
agonist thnt is approximately one eighth its 
potent an analgesic ;ls niorphrne. It ti used for 
relief of aeum pdn„ auch aa rhar occurring after 
orthopedic procedures. It also may be combined 
with a tranquilizer for ure as an anesthetic 
agent {ncuiukptHnalgGMc)- No meperidine 
products Ciirr , 1 a veterinary bht L However, 
human produces often have exxralabel uses in 
animals. Naloxone is the preferred antagonist. 

2- Oxymorphone (Numorphaii). Oxyrrmrphu-ne is 

;t AeniisyrithrtiC op fold that is ;i mu ;igcirfei.st. It 
is apptuximatcly 10 rmios more porenr an an- 
algesic than morphine. This drug is used pri¬ 
marily in dogF for restraint, for diagnostic pro¬ 
cedures, anti t£-»r inin«:ir stugncal procedures. It 
may Ift- combi lit: lI wiili ifaikiudiKrs to pjinlue^ 
neuroleptanalgesi.i; naloxone is the antagonist 

3 Butorphaniil tartrate (Tbrbtitrol, Ti>rbupesic). 
EhitoTphamil is a synthetic, partial opioid BgC' 
nbt. I ts turnmnic activity is ^xi^Tted c^n bppa 
and sigma recepmrs. Ir i.s a Class IV com rolled 
substance. Bureuphanol has A 10 7 rimes the an¬ 
algesic properties of morphine ami significant 
antituvsjve effects (Ptlurtlhp 20Pi). Habutiol is a 
pii uliic.r that k ypphwed $$ an antlpwlve sgent 
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in dog?. Ir is also used, in dogs and cats as an 
analgesic and preanesthetic, Todwgjradc Is ap j 

ptoved lor the treatment oi pain amdated 

wlihi colic inl'iflcsea. Ic is also used in Lombiriu- 


tkm with other sedative^nanquilirers in hones, 
dogs, and cats as a pTeanesthetk ot for minor 
si.irj'icii I prOCediRS- 

4 . belli-WayI {Suhliilfciiii) . KvnlWiyl is-n'i dplrtul 
agonise that is found in the neumlepmriidge- 
sic Innovar-Vct. Ic has approximately 100 
times the analgesic properties of morphine, 

FprilUnyl is ;l i .lnss Jl l:i mini lied 4ub$(3flCC- 

Fencanyl cranadfrinal patches arc sometime* 
used in animals to control chronic pain 
(see Chapter 14 V- 

5. Hydrt^odime hitHTtrate (Hycodan, TuSHK<m). 

KyJtLNZLTdLTne ii sn Ljpioid ilgot'usr thdl is used 

as an ant hussive agent in dogs, Ir is a Cl.ru 111 
controlled substance. 


6. Etorpbine (M-99)- Etorphine is an opioid that 

pnfldwtW analgwfe I OKI liniKs i fjOtt 

of morphine, Ic is reanicced ro use by veEcri- 
runiians in im or cxtacic animal practice 

(Upson, 1958), It is lethal to people who ac¬ 
cidentally inject themselves (it ylsci can he 

absui bird d li x m igh Intact skin) if the am;i(p> 
nisr (diprenorphine) is not administered im- 
mediate-ly. Etorphint is a Class 11 controlled 
substance, 

7. E^entaioLine (Talwin, Talwin-V). PenMiucme 
is a partial opiodd agonist rbat is approved for 
pain relief in horses and Jogs. h is a Class IV 
controlled substance. 


fl. Dhplienosykite (LrYtflOtlJ)- l^iplisiaii-x ylaCe is u 
synthetic opioid agontu: [hat i* combined wirh 
atropine for use as an anridLanrhciil agent. This 
drujt is a CI»es V controlled su.KstH.nce, 

9. Ap< MiKirphine generic labeling. Apmnor- 
I'll me as an L-puml v, uIl rlie pruLLlyr.il effect of 
inducing vomiting by stimulating thechcmo- 
receptor CTiu^cr zone in the brain. This drug is 
often administered by placing a portion i.*f a 
tablet in the conjunctival sac for ;ahs4irpt 
(see Chapter H) 

iO. Methadone (Dalophine-).. Methadone is a syn¬ 
thetic opioid that was developed as a treat- 
tfrtnt for morphine and heroin addicricrn in 
human.-L Us. primary In vererlniiy isteJie Int 


is in the treatment of colic pain in horses, 
Methadone is a Clara II controlled substance, 

I I. Codeine—genem; bibeling ur m cLJiiibination. 

Codeine Ls an opioid that is available in 
human label products for use as an nnriru-ssive 
in dogs. 

IZ-CaifcrttHrtil (Wjldnil)- CarfontfiiAil is used to 

irsJiice wildlife .nneMhe&ta. Ii Iw* IO.COO time* 
the pcicenc y of morphine. 

13 Buprenorphinc (Buprencs). Buprenorphine is 
a human label, partial mu agonist-antagonist, 
ll ism gyitent iinsilgesie that is iwtul in several 
small animal species. 

iUwnr Sulr Effect* 

These can include rcapiiAtoty depression, excite- 
tucht (airs, arid hones), nausea, vomiting, diarrhea, 
defecation, panting, and convulsions, Overdose 
causes profound respiratory depression. 



Opioid aittaganisls block the effects of opioids by 

binding with opine receptors, displacing narcotic 

molociiles already present. and preventing further 
narcotic binding at the sites. Theec anragonists are 
classified as pure antagonists or as partial ankago 
nists- The partisil antapini^ts may have some ugu- 

ni.-it activity (iirml^esie inul re^pmTlury Llepri^uinl 

effec ts). 

These drugs usually are administered by the in- 
travenous route and exert their effects very rapidly 

(IS to 60 second!!:}. 


Clmk'td Uses 

Opioid antagonists are used to antagonize the ef¬ 
fects ot upioid agonists. 



£ 



l. Naloxone (naloxone HCI injection. Narcan). 
Naloxone is b [Htn: opioid Bmtqgonnt that is 

chemically similar co oxyniGTrphcYtirt, wuh high 

affirdry for mu receptors, i t has no agonist 


activity. 

2, Nalorphine (Nalline}. Nalorphine is a partial 

antagonist ibfS.t may ptodute untowfled analp/sic 

unJ I'L'MphaiLTi'y dL-prth^inc dfecis. 
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Adrem Srde Effect* 

Nalorphine may induce respiratory depression. 
Naloxone usually has few advene effects If given in 
th e correct dose. 



A neurolepDanalgesic agent conauta of iin opioid 
anJ a tranquilizer. Animals thar receive ncuTolcpi- 
analgeslcs may or may not remain conscious (Muir 

:uilI Hubfcell, IC07). They often defecate and are 

highly responsive to sound stimuli. The opioid ef¬ 
fects of the neuroleptanfilgcfficG can be antagonized 
with tire- opioid arutaganistSr 


Clinical Uses 

NeurolepcnnalpcHics .tic used for sedation and re- 
tfrainfc, and to produce anesthesia. 


J J i .1 h ijy; c pontut 

I- Fcntanyl 41m! dctsperidol (liviuvhr'VeO' In- 
iLuvrjr-Vei b (he only cora-merclally available 

neuroleptanalgesic- It may be used for restraint, 
for diagnostic procedures, as a preanEtheti^ 
and for minor surgical procedures, 

2. Other tteuwlepcanalgfcrics may \n prepared by 

clinician and include- the following: 
Acepromazinc and morphine 
Accpromazdne and oxymoiphoric 

XybiitW And butoiphflnol 


Side Bfft&te 

These can indude panting, flatulence, pereonaliry 
changes, incre;tc-J s*. wiuJ sen g i ri v i ry, and bradycardia. 
Overdose may cause severe depression of the CNS, 
rwpiiflrtory system, and cardiovascular syslem- 




Drugs Given to Prevent or Control 


Seizures occur in animals for various reasons, which 
include but ore not limited to unknown (idiopathic), 
infectious (postdistempef), trarmatic ftread injury), 
tdxitity (strychnine poisoning), and metabolite 
(h&Hcroke) fociors. PtolongeJ in pRwe^i 


require c mcrpcncy net ion with intravenous therapy 
Periodic, murring seizure require preventive oral 
mentation. k>r;i.l preventive chetapy trfteri must Im^ 

titrated eo the individual] patient and reviewed! negur 
larly for die appropriate dare adjustment that con¬ 
trols secure- Mrctivify- 

ClinLai Usm 

There Jru^ arc used to prevent seizures or to con¬ 
trol seizures in progress, 

D(^|H Fijptju 

1. Diazepam (Valiara). Diazepam Li u cranqullkser 
with potent anti seizure properties. It is admin- 
istcred intravenously and has a 3- to 4-hour 

duration of Attion- 

2. Penin liadhiral —generic products. Pencnharhltal 
is a short-acting barbiturate that i.s effective for 
controlling seizures. [1 is administered intrave¬ 
nously and hits a I- to 3-hour duration- 

1. Mienobarliiral (Luminal, Sdfeion, generic 
formulations). Phenobarbiral la an effective 
antireizurc- drug thar is available in oTal and 
parenteral formulytiuns. The oral route is the 

usual mean* of admintaerLtvg this dtug to 

dktgs and cars. The injectable form is used in 
horses (foals) by some clinicians. Drowsiness 
is a potential side effect of phenobarbifcal. 
Phenabarbilal is a Class IV controlled 
suhsliiiice- 

4. ftlmldone (Mylep&ln). Primidone 1 b similar 
chemically to phcnokirhital, and a portion of the 
primidone dure if metabolized Id phemhaibital 

by tlit; llvtf. It is ^liniiiiq^TCLl orally (0 dcrg$ ;mi.l 

cans, aktuugh ir.s ure m cats is cnnrroveniaL Ad¬ 
verse side effects may include agitation, anxiety, 
polyuria, polydipsia, and dermatitis. 

3. Phenyi™ sodium (Dibntin) The use of phe-- 

HyCciLC'h 11 :is IbfL Iiik lI LOilhiJgrr'ihly [burnish lhr 

years because of its variable pharmacokinetics 
in dep and cats (Plumb, 2C03). It may occa¬ 
sionally he used in combination with other an- 

lE^jzilEV ftUfcilieatLOM- 

6. Bromide is >m old amlcnnvuJaan .1 that hjas 
sparked renewed interest, mainly as ;in adjunct 
to phenobarbetal or primidone therapy, 

7. Clorasepatt 

8. Ffi I h. n'1'L.'i r 
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Adwru Side Effect* 

These may include drowsiness, CNS depression, 
anuiirryp agltftt leu ■. polyuria, [^olydijpiUL. and htpfl(>> 
naxidry {phertobacblral and primidone).. Consult 
produce inserts or appropriate references for specific 
effects. 


T'echnia lcwvV Motes- 

1. Inadequate dienl Cflunplianea rs d frequern Lduse 
erf Failure -of anticonvulsant therapy. Clients should 
be advised about the importance of following 
medication instructions carefully. 

2. fteseipir^e and phenofhiazrne drugs should no* 

be given to epileptic animals. 



lnhalflnrt anesthetic -iieenins are teed to produce gen- 

tral snie.iCliKUii. They are ii^nv^rlftl fn.'nii ii liquid W a 
i&ischili phase by an anesthetic vaporber and ate de- 
livcid to the lunjjs wiirh rhe use of an oxygen Ecurcc 
and a patient breathing circuit. From the alveoli of 

th^ l unjp, duty are absorbed into the hUtodttre&in and 
delivered 10 the ONS, when? they produce unoon- 

sciouaifiSSi analgesia, and muscle relaxation rhrough 
mechanisms not hulk understood, 

k~ 

Inhalants generally require little biotraiufornia^ 

don for elimination from the body. They enter and 

exit rhe body through the lungs, and thba faclJliaies 
a rapid LnJucrion and recovery Itlhti the effects of 
the a^ent compared with injectable anesthetic 
Hginti- Jt @l«i pttLtliR a qufck'tT ul|? Tatann cif thf 
dupth at anesthesia. 

The amount (partial pressure) of inhalant an.es- 
dhcric in the brain is proportionate to the alveolar 
concentration of the agent r Alveolar concentration 

. fepUI tJh 1111 (H$ OB'l/liONClC ill rff 11 V 4 f rud 10 I 111 ' 

lungscompared with the amount removed from the 
lungs. Delivery of the agent to the lungs can. be 
increased by increasing the vaporcer setting, in- 


cre&ilrig the fresh (oxygen) flow,, Imcgeasitig 
minute ventilation, of decreasing mechanical and 
physiologic dead space. Factors that influence re¬ 
moval rhe agent from the lungs include rhe 


solubility {blood-gas partition coefficient) of the 
agent, the molecular weight uf the agent, the par¬ 
tial pressure difference between the agent m the 
alveolus and rhe agenr in tUl- blood* The amount of 
alveolar surface available for cxchani^c (absence of 
lun.ii: pBAhotagy), and cardiac output. 

Uptake by tissue of an A Aesthetic agertt depends 

i:ivi inly on i he degree l >1 tissue perl us.km and ihe 
solubility of the agent in the tissue. Vessel-rich tis¬ 
sue (brain, heart, lung?, liver, kidneys, intestine, 
arid endocrine glands) receives the greatest pet' 

CtftCSfte Of Cardiac i:liI| mbI and Li l:i Ku^qnci il 1y ihu 

tiwi m reach equilibrium during uptake of an anes¬ 
thetic pat and the hrst to download an aijcnc. Lipid- 
Tkh cells, similar to brain cells, absorb more agent 
than do bpid-pcHir cells. 

Chwcreflarloa impnreanr toihe urefeHtareling of 
inhalant agents include MAC (minimum alveolar 
concentration), partition coefficient, and vapor pres¬ 
sure (Table 4 - 5 )- The MAC value of an anesthetic 

i n ri n^tfii.-ri.in . 1 <il ptrtency i:kI is the iilvtxilrir C<:n , i- 

centratum chat prevems gnu purposeful iDoveimiii 
in 50 % of patients in response id a standardized pain ¬ 
ful stimulus- Lower numbers indicate mere: potent 

ttgentS, and values may vary sl ightly fetffMA SpedeS- 

Tbe partition coefficient Ls the ratio of die number of 
molecules-of an anesthetic gat thar exist in. two phases 
{blocdj l gBs]lr It indicate* the solubility of an agent in a 
tisnic like blood and correlates with the speed of in- 

>.Sin;I ion and reLxivifTy. Linvur nmiiltTs irtcjiCalu I;ls!ut 

agents. Vapor pressure of an agent indicates haw 
volatile it is and the maximum concentration that 
can he ach feral Higher numbers indicate greater 
volatility SftQ the Kir a precisian vftpOtfbtf- 
Exposute tu urwisrhetic waste gases can poae ;i 
health hazard to the vcrcrinary technician if im¬ 
proper scavenging c^f waste is not carried ^uit, Re- 
pruductivc, hepatic, and renal effects have been. 
ilulfcsJ. IcixiLily ll hkfcfly lUk IO ihu 

non of by-products of the agenos. [nhalanx agents 
are biodegraded to various decrees (mcthofcyfturanc, 
helothanc, 15^; isofluranc, < 0 . 2 %; revoflu- 

ratvt, 3 %; nitrous ox. 1 dt, 0 - 0004 %)- 


Clinieul L’sl-j 

Inhalant aneathetki are used to induce acvd main¬ 
tain general anesthesia in animal patients. 




Table 4-3 Fhjmicil I*roparties of CuiTEatlf UkJ Inftukifimi Anratlw-tics 
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1 1 1 

I 1 1 

1 1 
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DbNfe F«mp 

The inhalant agents discussed in this section in¬ 
clude iscllunint!, ^ osilliimrK-, h&i lothiMtti mftlinsy-- 
tlurarn.-, and lairrou.s oxide, 

1. Isoilurane (Forane, LsofLci). Isoilurane wk syn¬ 
thesised m l%fl und wm used clinkully in peo- 

pit by L 970- I NO l h L l‘ i ;1[K lh 3 CoLirl£S.i liquid VVJill 

a pungent lkW. [r is smhle and dues not require 
it prcEcivacive, A haUigen-nted ether, it ii one of 
the lenst soluble of the inhalant agents, It is less 

pOTtttt 11 1 -i=i hah it hunt; ;m-.! int-lfc-i*.■*:•: y li,i.ir;ui<! but 

hflfl very rapid inducrion and recovery times. 

Isnil urare allows a stable heart rhythm and does 
riot decrease carduic output at clinicHlIy used 
levels. It b nudholctd at a very low rate 
(<.0.2%) This agent is used in a wide variety rf 

■a 

2. Sevoilurane (SevoFlo), Scvofluranc is a haloge- 
rated ether with little odor, which makes it a 
jec.iihI chulct for liUwk: iiilI i3L':l ilmI . ThasSigrill is 

diarejcrerised by very rapid induction and re¬ 
covery times Its cardiovascuLni .mJ rcEpimrory 
effects are similar to those of Lsoflurime- Pevciflu- 
rane is often used in high -ride, SiHalhftftiilial pa- 
dents ho cause ii ir.i safety and rapid, smnoih in- 
Jucrlon.On.lv .1% of sevoflurane is metabolized. 
The Jlsadv.uita^r of the use of this alienc is Irs 
wet computed with that of isoflu rane- 
5. Ffokuhane (HulMhiwe)- Halm bane ba baloge- 
nated hydrocarbon that was first used clinically 
In human anesthesia in L95-6. H.alorfmne de¬ 
composes when expeved to ultraviolet light and 

hir this Tfii.siHi has lliynMil added us an ;■ nti«.:■ 

danr. Halcuhane senaliiua the bean to the cate¬ 
cholamines; this may result in cardiac dysrhyth¬ 
mias. Similar to bofluianc and sevuflurane, 
h-idothane bus n high vyp>T pressure and must 
lit; used m p re e bum vafKubers." Haforh^ne K*fp- 
atiris'* has been refined In humans hut is a very 
rare occurrence, This agent is metabolized at 
the rate of 25% s a considerably higher rate thim 
that of the previous two agents. 

4. Mcrhoxyflunine (Merufane). Mcrhoxvilurane hu 
been used since 1959. It is a methyl -ethyl-ether 
that is highly soluble In HixhI ;md other tissues 
It t.imw*«,[i.ienrly has a very slow induction and 


recovery rime. Meth.'\yflurine is the most po¬ 
tent (MAC ■■ 0-23% to 0.27%) of the agmts 
comii.kred in this seed cun. It has a -relatively low 
vapor pressure, making 3% the maximum level 
that can he vaporized, Also,. because erf this low 
vapor pressure., it can he used In niinprecison, In- 

CirCuit vtipftiiwR or pf^niOn, (Mt-of-CrrCtiit va- 
jMmerti. M-ed uisyllurant; lilkkrev^ i Ik gceait^c 
hiorransftffmaneci (5 0%) of any of the inhalants. 
It ho* been nsEcxiiatcd with renal toxicity in hu- 
man patients 

5. Nilixms oxide. Nlilmns oxide is 8 i:uli>Tle.i.s iiKir- 
ganlcg;ks_ It wasdi.scavert.-J zahsm anesthetic 
properties in the late L'jODs. Nitrous oxide may 
he used as an ndpunct to more potent agents 
during musk induction to speetl the iiuductkul of 
anif.iThthia. tleneraJ am-it beset cannot lie pro¬ 
duced with nitrous oxide afone. Jr is comprcised 
to form a liquid and is supplied in blue cylin¬ 
ders. It has the lowest solubility coefficient of 
rirty of lln: ic’hh;iLints 'a Imi Ii mleuais lh;U it tnl-L'rs 

and exits the blood and tissue rapidly, Because 
nitrous oxide is 30 times more soluble than ni- 
trogen, it displaces nitrogen from the alveoli, 
hlciikl, girnl gii^hllisd wiivities of the hixly- This 
means rltar it will Jiffuse into and pu-nmrially 
cause distention of the intestines and ocher gas- 
filled areas (e.g ,, the pneumothorax). Nitrous 
oside ts dkl ivered through a flmuwter and must 

always he given with oxygen to prevent hy«- 

paxia. Oxygen should always be admini.srercd 
for several minutes .ifcer the nitrous oxide is 
turned off to prevent diffusion hypoxia- (The 

< if nitniLis Oxide hi mi the hlihij will 

dilute the oxygen in the alveoli.) 


/. Miicellan eous 

System Drugs 



Nervuu 




Pnrpofbl] is a short-acting hypn«.sfic that is unrelated 

loothur general ancsflielis: agents, ha iin\:harLi.sm of 

aizdon is nor well undersTOL>J. Chemically, it is an 
alkylphcnol derivative, The pioduct rhar is cinn- 
meTeially availnble is H.n emulsion that contains 
suykrun oil, glyCen.d F and egjj; lecithin- EkdHHt of its 
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white color, some- clinicians have called this product 
* J milk of aiunarifl-" Propofol produces a rapid and 
smooth anesthetic induction in dogg when given 
slowly tniravenoiMl^ J t produces. 9edaiban» restraint, 
or LinoQnsciousnns, depending on the dost A single 
bolus lasts 2 to 5 minutes, making It pn/mcularly use¬ 
ful when rapid recovery is impirtimt- 

Ctmkcit Uses 

Propofol is useful fur anesrhetk induction before 
administration of bh inhaliint anesthetic, fomurpa- 

Ik'ifil pTikitKiuTtii, os :i suhsliMilv for h^rhilisr.iEes in 

sighr hounds, and for partaiu is- i eLl pr^oKiric iii^. eiir- 
Jjac airhythmia, It is also useful ns an ancscficric 
Agent for de-es undergoing a cesarean section since 

it does not ctosi the placental bonier 

Dosqge Foams 
L Rapine-vet 

2- PrapoFlo 

V Dlprlvm (human label) 

Adverse Side Effects 

Apnea may occur if propofol is Riven too rapidly 
intm vencuisly. t^cavkiiuil .Ht-fcu nt *like signal may he 
seen. Prolonged reetwwry arvd/tw Helm body pm- 
ductkin may be seen in cats with repealed use. 


Tech?u.cla4%' iVatfej- 

Propofol is an enpensiwe agent tto contains m 

preservatives. Opened butties should be stored 
under refrigeration. 


Gjycery/ GtraWofafe or GvQtfgn&sm 



CnriiieCKsin is ;i skeUl;il eiiieilIi; nduxUrtt rhuE ext?MS 

its effects on the connecting neurons of the spina] 
cord and brain stem (Plumb, 2C05), It is used pri¬ 
marily in equine medicine to induce general iuies- 

ihtslii. or to lund ihe anesthetic activity <>( other 

injectable held anesthetics {Le.* kemminc and xy In¬ 
line ), It may be used ns a 5% or 10% solution in 5% 
dextrose- Some clinician* add an ultiaBhort'acting 

barbiturate to the solutUttl before iidminiqermR U 


iri [ravenously Relatively laigL 1 amountsarc required 
to induce EencTid anesthesia, and small increments 
are given to iiiainiiiin of extend die anesthetic d r 
foe id Lit ocher uini-nrs. 

CKnical Uses 

These include induction or polort^itiort of antral 
aneii litrsui in large animal* and iiLcnsu>nul use 94 an 
expectorant. 

Dpsidp Forms 

1. GualbxLn 

2. GecoLaie 
Adverse Sule Effect* 

Advene side effects an.* limited- Hemolysis has been 

repotted when grtater chan aolutlntu are used. 


Technician/& K'ote-y 

i Guaifenesin: is packaged as a soMble powder, it 
may be diffioA to dissolve- when the diluent is 

added. Warming Sflta dedrase before mixing may 
aid -solution preparation. Ic should be- mixed only 

immediately before use because a precipitate 

terms rf the sd&Jtion is allowed to stand iar several 
hours. 

Z When increments of guaifenesin are adminis¬ 
tered to maintain or extend enesihesia, one 

should communicate thoroughly with the veteri- 

naiian 10 understand (he quanlrtv of this drug that 
should be administered 


Chloral HydratE/Magn esium Sulfate 

TIi is oomhlnaiian has been used as \m InnweMua 
agent to product anesthesia in large animals. Be¬ 
cause -of the potential for severe irritKtion of tbsuc 
it administered outside uf the vein, And because erf 
ihe advent cif" rente efficacious agent*, tbJs combi* 
narlcm is seldom used. 


) Central Nervous System Stimulants 


The primary medical use of the CNS stimulants is 
for treatment of respiratory depression or arrest. 
Many of the other w-es «>t CNS stiniutanls are 
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illegal or unethical (e.g,, to enhance athletic 
performance}, 

Doxapram 

Dexapram activates the respiratory system by stim¬ 
ulating respiratory centers in the medulla. It is la¬ 
beled for uft? in dugs, Cats, iinJ hur^n- It* inn in 

■ik laiiiiiiHis art* ki si3 [i*miI-i itf respiraikitti dyrlfbg or 

after general anesthesia; it is used in newborns Lind 
in cases erfcaidLcrpulmonBry arrest, It is labeled tor 
intravenous use, hut it may he admin Lstered under 

rfis Unigiid (0 lii 2 ilmpi) i nr inln thfc um:‘>ilii.:ul vt*in 

of die newborn. 

Onwiill Uses 

Tbew include ure to stimulate respiration in new*- 

horns and use during nr aiun anesthesia. 

D osogc F«mi 

I- Dupnm^V 

2. [\iprji3i1. Appnived for use in human.-!. 

Adverse Side Effects 

Adverse side effects art rare and usually are associ¬ 
ated with -uverdiwe. H ypritenskin, sgffureHi and 
hypervenillaiLon may occur. 


Tecfcnicicm/fr hJotm 

One to twp drops- of doxapram may be placed un¬ 
der the tongue or injected inln the umbilical vein c4 

the ncvvboin to sdirudate respirations. 


Pentyienetetrazal (Metrazal) 

FinllyUnletelr-li'jii L& ;i generalized sriia'ujO;sllI iHi tilt; 

CMS char has been uaed do atiirmlaie respirations 
and to hasten recovery from anesthesia, It has lim¬ 
ited uw in veterinary medicine. 

Caffeine 

Caffeine is a general CNS stimulant that promotes 
wakefulness. 



Amphetamines, which are potent stimulants of the 

cerebral cortex. are similar chemically to tpfoueph' 

fine. They have no legiilmara medical indications 

in veterinary medicine, 

■ 


) Neuromuscular Blocking Drug 


Neuromuscular blocking Jru^s, sometimes called 
rtiKJtl* netflxffrtts, interfere with neuromuscular 

I r: l ii 111 i:isi l i nil i iihgMiLs4f:-i midi are i:isrd ;ik an 

adjunct ro general anesduBia. These drugs provide 
no analgesia or sedation. However, rhey Jo stop 
ventilation, and this mokes ventilation and cofi- 
stant ptitienc monitoring necessity (Muff and 
Hubhell, 2M7}. 

NeuromuBcnlai blocking Jr^ classified as 
depolarising agents or mm depolarizing agents, De¬ 
polarising agent* ret in a way that is similar to th-iit 
o| acetylcholine ;it the namimu scalar synapse, but 
the effects \\m longer, leading cq muscle paralysis 
(Phase I black). These drups ace nor broken down 
by acetylcholinesterase and have no antagonist- 
Nohdcpohrirfrig agents prevent (competitive lnhi' 
blrricm) aLfirykhollfie from binding toracaprof aims 
{Phase II block). These Jrugs are not degraded by 
cholinesterase, hut they can he antagonised by 
edrophonium or neostigmine, 

Glinkul L-se.s 

Neuromuscular blacking agents are used as an ad¬ 
junct to general anesthesia (e^ F ophthalmkfortho- 

prdhv) ^iiilL to iririlitiHt^ endirtrachml intubation,. 

Dosage Forms 
Pepohrislog 

1, SucCinyldroline chloride (Sumstrizi, 

Anectine) 

2. Etecameihonium (SyncurLne) 

N UtKlrjMil a f h ii d ^ 

1, d-Tdbocuraritire chloride (Curare) 

2. C.iiillrirnine (FUaxtsdil) 

i. Pancuronium bromide (Pavulon.) 

4. Vecuronium bromide fhlonzuran) 

5, Atracurium (Tracrium) 
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The uu of drugs c o erase behavioral problems in 
animals It a relatively new hit rapidly growing area 
of veterinary medicine. Behavior pii.vHem^—such 
fiH-.wpirS.tkin fidls'iety. tears snd ph<ilrj<i*. unrulirvres, 

hyptrh‘ii:i IV llY P ccwnpuI mv» 2 disorders., l i i^I llI i\t 

dysfimetion in older degk, and inappropriate elimi¬ 
nation in cats—are being diagnosed in increasing 
numbers. Many animals with behavioral d borders 

r 

SHU Uikeiii iEh dtSpetackiH lo ;miicwl si filers, bi.iC £i 

growing number of clients- are willing to attempt 


ro correct these conditions with environmental 
management, behavior modification, and/or 


phatmajcothtrapy- 

IftiutmeJ consent .>hould he ulanmed from die 
client before these drugs arc used [ShulL 1996) 
because many of the dru.i£ used i n behavioral phar¬ 
macotherapy an? human psychiatric drugs that have 

rtni been approved for use tn animals- The ttchtih 

dan or veterinarian should explain do the animal 
owner the extra Label annus of the drug, its possible 
side effects nr precautions, and the medical effects 

to be expected m the pet. Owners shim Id ulsu he 
await dm phiarmacmhecapy may nor lu' a cuK'-all 
tor problems of behavior, and that rhese problems 
may return after therapy is discontinued. 

All drujp uwd m psychotfierapy an? thwjjjht to 
produce r'litiir uftucis (hriftjgh ialckfrrilLmi ill rleiir 
iDtransmimr activity in the brain (Simpson and 
Simpson, 1996a. 1996b}. The five neurotransmic- 
fcers uf clinical importance in behavioral pharnuco- 

thgfdpy ore ACUtykTiol itv*, d^pmiLiru?, niurpunrph-- 


?ine, serotonin, and GABA. 

Dopamine, norepinephrine, and Berot-onin 
called monoominc neurofraiumitteis because they 
have similar chemical structures- Monoaitlincs are 

found hi Irlrujti i|LL.incil IKS ill ;ire;i.i lsI iht brain often 

associated with expression and control of amotions. 
The primary method by which monoamines arc 
inactivated is through their reuptske from the >yn- 

■jqisvv hack Into syniiptk vdeb in iiervu endings 

(see Figure 4-4). Drugs chat block or inhibdr their 
reuptake increase their activity. Acetylcholine is 
the most widely distributed neurotransmitter in the 


body, It is associated with a variety of behavioral 
effects iixid is inactivated by choline-Fte-raw at the 
SyttSpK- Si nut i iu the icmvf COTVIlfnati Mil? tflfeciS of 
druuh used in behavioral psychotherapy arc relaxed 
to iheir anlkholinergic effects, such as dry mouth, 
increased heart rate K urine retention, and consti- 

pAtim- GABA is considered to be an iflhibitftry 

neuriiirriEkhmuier and is widely dihEriKngi.1 in ihe 
brain. 



Dtij|$i tiuxtl ciontmimly ijMfil in tfeahrig lf li:iv u mil 

problems in veterinary medklM include antlaiute 
cry medications, Lintideprcssunrs, and miscellaneous 
agents—such as synthetic progestin*. All drugs 
listed in tht fblluwiitg section Cfinry a human Labels 
except rhrae that are nrherftihe indicated. 



The be ruodia repine* most commonly used in vet- 

erinsury medicine include dtarepatn, idpttiFilettn, and 

U ihttcp/iivi. All rhe hon^dinicpinvs are similar in 
srructurc and mechanism of action. They arc 
thought to hind with find promote GABA activity 

in the cerebral cortex and in subcurtkal aiw^ such 
us ilie Limbic vysitiin. 


Clinical Uses 

Behavioral uses of hen:<idi^7epines include the 
tfta.tfttfcfit of fesfi and phobias, Mparatton 

anxiety, angfcasLon, anxiety-induced sraieotypes* 
urine marking in cats, and appetite stimulation. 

Dpfl4gc Farms 

1. Lhazjepimi (Valium) 

2. Alprazolam (Xanax) 

3. Loiazepam (Ativan) 

Adtrrxr ftitlr Hffw.t.* 

These may include lethargy ataxia* polyuria and 
polydipsia (FUPD),. hyperexe itability, and hepatic 
necrosis (cuts). 
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Azopiron es 

Buspirone is the ajepimie agent that is usd in behav¬ 
ioral phwmawther^ In conttwi toihe benjcdLajEr 
pmes it pasae-aaefl no muscle nlaxan^ andmnvijlani, 
or sedative effects. In anrianxietY effect is thought to 
he caused by blocking serotonin receptors, 

Clinical Ul£s 

Veterinary uses include the control of urine spraying^ 
marking and the control of fearfubwa Lnn«J anxiety, 

J ) (J.V iJl£ f FdHTTL 

Buspirone (BuSpar) 

Adverse Side Effect* 

Fc V-MFKMiS Sldfe effects kippftiW ti> £Kfat- 



Tricyclics used commonly in veterinary medicine 
include amitriptyline. Lmipr.imlnc, and clomip¬ 
ramine,. These drugs are thought to exert their 

effects by preventing Teupt:ike of ilfirtepdficphrin* 
and seiotemin. Clomipramine la apparenrly ;i selac- 
rive inhibitor of serotonin re up take- The tricyclic 
group is often used on a long-term basis and may 
take k^tibI weeks of uk tobwonie effective, Some 
nt I lie IrLCydiCh hic SVfljLlhle in lib: generic fttflfl 

and are relatively inexpensive do use. 

Grnrral Uses 

Uses include lhe t test merit ^if sepuratiiMi SAxiety, 
ob&e&avo dbinrders (e.g., l&ck granuloma, rail cIlis- 
mg), fearAil aggression, hyperactivity, hypervocal- 
ization. and urine marking. 

Uiwbgif Fpnu 

1. Amitriptyline {Elavil, generic forms) 

2, Imipramine (Tofranil) 

J-Clomipnimine (AnaftHn.il, Clomicalm 
[ vC16 flttsiy ]ri be 11) 

Adverse Side Effects 

Side effects may include sedation, tachycardia, 

heart biotic, mydriasis, dry muuth, reduced tear 

pftidvCEiftn, u^Lne reiem.iLjn, and QOft&fipaiiun. 


Serotonin Reuptoke inhibitors 

Serotonin reuptalce inhibitors include flunsetine, 

sertraline, paroxetine, and itijvoKamine. As their 

mi rate indicates* these dr n^s increase the amount 
of BODtxmin in the synapse by inhibiting its rcup- 
tabe back into the nerve terminal. Serotonin 
ieupttlct inhibltOn have tew?t potential side 
erieci.* 1 1 1 :in ihi tricyclic* hm are usually more 
expensive, 

Cfmi c al Uses 

Used list ;■ variety id hhavio^l syndromes, indvd' 
Irtg obsessive diurden, phobias* aggression, ;ind 
separation anxiety. 

Forms 

1. Fhinxerine (fttnac, human lahul ! (Reconcile, 
labeled tor use in dajp) 

2. Sertraline (Zoloft) 

1. Paroxetine (Paxil) 

4- PhllVOXAmltK (Ljivom) 

Advene Side Effects 

Side effects are relatively few but include morexii, 
niiusea, lethargy, anxiety, and diarrhea. 

Monoamine Oxidase-B inhibitors 

The nreurotransmitter dopamine is broken down 
by the enzyme monnamine oxidare-B (MAO-B)- 
SnbsiancEs such ri.s selegiline (a MAO-B inhi¬ 
bitor) block or mhihir MAO-B and allow dopa¬ 
mine levels to increase. Decreased dopamine 
levels may he associated with certain types of 

i.leriieiiti;i that are seen in older dogs (canine 

cognitive dyafu.netJon). Canine cognitive dys¬ 
function is characterized by d isoricn cation, de¬ 
creased activity level, abnormal sleep-wake cycles, 
loss of home training, dwreawd or altered, re-- 

•JpOnsivenes*, aii.J decreased or altered greeting 
behavior. 

CShiffll User 

Uses Include treatment of old-dog dementis and 

treatment of canine Cuahlng^ disease. 

Dw<m?c Farm 

Selegiline (Eldepryl, Atnpryl, Anipryl [veterinary 
label]) 
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Advene Sod* Effvc f s 

Side effects include vacmiJIing, diarrhe-n, anmcxia, rest- 

LrtKstW, Milivalinn, shaking, ;iiil! 



Synthetic progestin* iire sometimes uwd to treat 
hflMrvkwal problems through inednmisrn* GhSoCo 
iii t&J wi i h d Lii n^nag homonjl It'vds (reduced go- 
nadotropins.) or through some direct effect on the 
Dcrcbral cortex, 

Clin toil Uses 

Usth include the (Kiiimeni of urine sprayLng/ 
marking, intcrmalc aggression, and dominance 
aggrcssUm. 

D ixsc^ge Forms 

l. Me^srrol acetate (Mcgacc, Ovaban 
[veterinary label]) 

2- MedroxyprogertGtoaiJC (DcptvFruvera) 

AJkiw .Side Effects 

Transient diabetes nneUitus (cars), FUPD B increased 
weight main, pensonalily changes, endometritis eruki- 
rnetriul hyr*^^ 1 * 1 ' miuciiiuin, 1 IvypGrtmptiy, maniniiiry 
Eunmr^ adnenal arrophy, and lactation, are side effiecia. 


7> 


Euthanasia Agents 


Euthanasia agents should have several propcrnci 
char make them effective medically and aesrheii- 
cnlly for rhis emotUm-laden pracedurer These drugs 

dlftuld rapidly pmtlwe mK:onsL:H;ii.isrL*ss without 

sirugglinKii vocal teat iona,. ir-r eucessJve involuntary 
rnovement. Death should follow quick I',- owing to 
the cessation of all vital functions, such as respira¬ 
tory Arid ceidiK Junctions. 

The nuanl uL>ii'L|imlei']E ol lHlmiE of rhe eul I’LliVrl&bl 

agones is pentobaihicaL Pentobarbital may hIsl> k 
combined with other agcntB f such sis propylene 
glycol iind alcohol* Pentobarbital alone is a Class II 

controlled gubwaticep and pentobarbital ctambina- 

cium uhually are Chu Dll controlled substances. 


Clmrcnl Uses 

Thrive agents are used to produce a rtrpid, huiAUie 
death. 


Dosage Forms 

1. Pentobarbital sodium tSLecpewafi pentobarbital 

generic). Thest ptoducci art; Clast 11 controlled 

flutarances for mrearvenoua use. 

2. Pentobarbital sodium (BcuihanasUi-D). This 
drug is a Clsi 111 controlled substance fot intra¬ 
venous This product is different in an the 
p^rohrhid sud Sum d^faht-d previously m 

ihiii jr contains rhodaminc B, a bluish-reJ dye 
that helps to distinguish it from other pm-n- 
teral pentobarbital solutions, as well as phenyt- 
oirtt ^nd ptcsefvarjvtsi- 

i. Euth aiwsi.i-6. This pnoduci contains pentobar¬ 
bital only. 

4 - T* 6 Lr T -61 is a rionnHrcotk-, ncnbflibi.tuia.tE: 

agent that contains a general arucsthetLe, a local 
aneadueilc, arid a muacl# paralyzar. It is nor a 
controlled substance. Ir must he administered 
according to manufacturer instructions (first two 
thirds slowly) to avoid apparent anxiety nr piiin- 

T Fatal-Plus- Cwitakrw punfotarhlral ^xHumafid 

is available as a sterile powJei for dilution or as 
a prepared solution. The solution contains ,i sta¬ 
bilizer, a solvent, and a preservative. 

6 . EuthMoL'C III- 

Advene Side Effects 

These may include muscle twitching^ death may he 
delayed if the drug is injected outside the vein- 
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REVIEW QUESTIONS 


]. Ddilltr I lit 3 difference bfiEwtr^fi an agmlist anil 

an opioid antagonist. _ __ 

2, Define neuratransmitter. 


3- The area sii i lit! hm in iln.ii serves to relay 

infofmmiun foam the spinal cord anJ brain 
stem «ro the inrcrprcT.it inn center in the 
cerebrum is the 

a. Cerebellum 

b, Thalamus 

■c. ] lypothal.imus 
d, Hippocampus 

4. Woft CNSdrugi act by_ 

l>t _the effects csi 

neurocranimLitsis. 

5. Whm arc the primary neuiotransmitteis 
for adrenergic receptors? 

6. Lisr t lie four primary ways- in which drujp af¬ 
fect die A NS. ___ . _ 

7. List Eve indications for the use of cholinergic 

ElgClUtf-_ 

8. Atropine, hqi|il 4;lining, glycopyrrol^tep and 

aiQinopeniamide are examples of whai specific 
drag class?___._„_ 

9. Whs it category of drug is used to trai t card isc 
a tt felt suri 11 m^kphybetk shock? 

10. Propranolol b an example of whar category of 
drug? 

a- Alpha agonist 

b. Beta agnniit 

c. Alpha blocker 

d. Beta Mocker 

11 ■ What ore wme adrac side effects of xylannc, 
and what drug may be used n> tuiragonhe its 

effects?_ 

12. Why would you be concerned about using a 
thioharbrturate to Induce anesthesia in it very 
thin due?_ 


13. What are Mime of the chameEereiiiCh i4 a car 
anesthetized with ketamine? 


14- List some of the signs of a narcotic oveidose. 


15. Liar rwo narcotic ami^pinlsiu. 

16. Why should glyceryl guaiacolate not be 
mixed until pint bdbre ini- 

17. You are assisting in the delivery of a litter of 
puppies, and you deliver one that is run breach¬ 
ing adequately. Whii.t drug would the veberi- 

miTuni in struct to give, snd by whst mule? 

IS Why arc euthanasia solutions that contain 
only pentobarbital classified as Claw II con¬ 
trolled substances, whereas thiwe that contain 
penrnbarblial and other substances. an clari¬ 
fied at Class III controlled substances-! 


All psychotherapy drug? are thought to 

produce their l-I leers hy ill luting 

_activity in the 

brain. 

20- Dissociative agents, such as ketamine and tile- 

t;irnjne ? Jiiiiy Cdutt_ 

;lt the injection sire. 

21. A hypnotic (anesthetic] 1 known for io very 
short duration and its white color is 


22 . An mliihilury n^lECWWdtWf that is widely 
distributed in the brain is 


23- A benzodiazepine that is used » an Bitfianxi- 

My medication and Man appetite nlmidant in 

cam is_. 

24- An example of a tricyclic antidepressinr used 

in veterinary medicine for separation anxiety 
in do&t is_ 
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25. 


is ufcJ to meat old- 



dog dementia, 

Tlic ftiTvims K'l^iriii ti'ifrits out 5icc ivlty v^ry 
r-ipidly fay sending «lccmc-lkk£ messages over a 
network of nerve fibers. The _ system 


worn much more slowly by sending ehemica 
mcHcnfitn- through. the bloodstream toberat 


Sl TIILl jBI K'--. 

a. hematDpDicde 

b. endocrine 


c. exocrine 

d. CYtoldtU 

27. The nervous system is under voluntary 

confml. 


a. somatic 
lb. autonomie 

2ft. Thu __as 1 he ftindamenrvl unit of the 

nervous system. 

a. hepatocyle 

b. nephron 

e. k:ra cell 

J. neuron 

29. Am™ carry electric-like messages __(from) 

the nerve cell, and dendrites carry electric-1 ike 
merges_{hum) the nerve cell 

a. srway^ coward. 

b. reward; away 

JO. NcuTotransmicters cannot be mimicked or 
blocked by the use erf appro prLflJte drugs, and 

Ehfl'l Is why pal i tints wifll UurvL>in system 

Jers db not have a very good prognosis. 

a. True 

b, FfllAt 


51. The ANS is ch.it portion of the nervous sys¬ 
tem that controls_body activities. 

a. corwctous 
h. uncorucinus 

32- The ncur-otramamirltcr for cholinergic sites- is 


a- Atropine 

1 1 . scopolamine 

c, pralidoKime 

d acetylcholine 
■ 

3 J. Epinephrine (wdrenaline) is responsible for all 

of 1 lie ft dlowing eytept_ 

a. can cause an in crease in metabolic rate 
h. can cause an increase in heart race and car¬ 
diac output 

c. commimjcHtiun with stem evils in the brum 

tn arrow 

J, can amurici blood vessels in the skin 
34. Xylazine as antagonized by_. 

hemp 

h. dt"l i M1LU JlIlL" bit .1 

c, VaJUium 
J. yohimbine 

35- All the following are hcnsodiaKpiines except 

■ 

a. yohimbine 

b. diazepam 
c- alprazoliim 
d- lorirepfim 
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Disease 

Categories; of Respiratory Drugs 
EXPECTORANTS 

Guaifenniii (GVcwyl CuaiKotele) 

MUCOLVTICS: ACETYLCYSTEINE 
ANTITUHIVEI; CENTRAUV 
ACT1 m ACE MTS 
BuEmphanol lartrale 
Hy^rotorfane Bitarlrate 
Codeine 

PeitfOffleilKirph.}fi 

Tenaril-P 

0 RONCHPH 5 SLATORS 

ClMilin«rgic Blixkm 

Anrtihistafnines 
Beta-I-Adrenergic: Agonists 
Mutfiybarubpics 
DECQNGE&TANTj 

ANTIHISTAMINES 

CCRTICDSTEROIH 

MISCELLANEOUS RESPIRATORY 
DRUGS 

Respiratory Stimulants 

Doxapram Hfikotflkndc 

Kokmn^ 

kuftne 


CHAPTER 
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AJiJi't Uitffriptg r!uv dHdfittrr, Juli dm nil hi' rjh!i' £ie 

L Describe die basic anatomy and phystLilogy of the respiratory 
system. 

I- List tin? protective mechanisms of the rapmitoiy system. 

L ItatcHlie die linui ianesiE.il j■ riin- i^Ll:> *.il litMlineni n!! die lu^pimEcirv 

system. 

4 . List the differences between rhe it a ions of cipectaipis, nnneas- 
sive^ anti mucolytics. 

5 - I V^-ril'e rfte LW-'Ui>nol hmoeliaijifil-ors. 

fr. l‘»L--urilx- die uhL' l^I atuiJiihnsftiuies arid Joctu>gLsr,anES ml fLSpimrory 
d i sense. 

7, List potential u*es for respiratory srimyl-mts. 

5. List theiid^antMges mud di^lv^nfsiyes.irf inhalant therapy. 
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E¥ TERMS 


Aerdsouzation The conversion of a liquid into a 

fine mfst or colloidal suspension in air. 

ANTiTUSSIVC A drug Hut inhibit gr suppress the 
cough refte:c 

RrONCHOCONSTRICTION Md-rav/ing of tie brOhdli 

and bronchioles, which results in increased airway’ 

rescbms and decreased airflow. 
Bronchodilatiow Widening lumen of bronchi and 
bronchioles, which results from relaxation of 
smooth muscle in the vdfc of the bronchi and 
bronchioles. Airway resistance is decreased, and 
airflow is increased. 

Decongestant a substance that reduces the 
swefing of mucous membranes. 

Expectorant A drug that enhances, the expulsion of 
secretions from the resp^atory tract 
H ljm i d ifioxtion Addition of mo store to the air, 

l&A Class of antibody produced on. mucous mem¬ 
brane surfaces, Such as those of the respiratory Inset 


Inspissated Thickened or dried oust 

MucQLifTic Havirg ihe ability to break down mucus. 

NEBULIZATiCiN The proems' ^f converting Squid 
medications into a spray Thai can be earned into 
the respiratory System by inhaled Sir. 

Nonproductive Couch A ecu# that does not re¬ 
sult in coughing up gF mUMS, secretions, or debris 
(a dry cough). 

Proouciiwe Couch a cough that resets in cook¬ 
ing up of mucus, secretions, or debris 

Reverse Sneeze Aspiration retlex-shart periods of 
noey inspiratory effort in do^. 

Surfactant a mixture of phospholipids secreted by 
type 11 alveolar os#> thet reduce surface tension in 
puhnonary fluds. 

Viscid Sticky 



Veterinary reference?. list a wide variety of disenses 
of the- respiratory astern, A partial listing of general 
i.»fi.u;in¥ i roe lode* the fbllowii*g! 

1. A Lie ray 
2- Aspiration 
T Bacteria 

■f. Cixn£eniral drfBcts 
5. FungL 

6- Immunologic factor* 

7. Kwplailo 

S, NeurcplqgLc conditions 
9, Parasites 
10 - Trauma 
11. VLtutti 

The respiratory system hw a series of defend 

mtM, h: : misnis by which it protects il.'t^lf Iti nil disriisr. 

These natural defenses con be Jama^ed by manage- 
mcnc practices such as chose thar ciuec n buildup of 
ammonia in enclosed, poorly ventilated housing. 
They can al.v^ hi- Kup|m aa ^4xl by inappropriate 


tlufnipy, ■'HH'11 rS$ the use <L-ug]i ssuppn^s ini l.-. ini a 

ph-xJuecivLT rough. Because it is L^seiinal rhai rhuse 
dc-tensc mechanisms function optimally far prompt 
recovery from respiratory disease, it is very impor¬ 
tant thot t^hnici.ins haw a bask understanding 

TKipirolory unai ratty ttrtJ phv^ioluyy, respiratory de-- 

fense fneeLuimsms,. and reap Iran in , 1 chcTopeutks. 


RESPIRATORY ANATOMY 



The respiratory system consists of thre lungs and the 
passageways th: : it carry -iir into and out of the lungs 

(Figure S*-l h The^f pi'L-sMi^fcd'.vay^ nil IikIl 1 tile iloi- 

trils, Li;Lsal cavity p-hiiryna, larynx. Trachea, hnsn- 
chi* and bronchioles. 

The passageways that lead to die Iutc* are re¬ 
lents.! I l> ;i.i l liL- iiJifJiJr respiratory wxttfli. The upper 

respiratory system begins with the nostrils, which 
open into the nasal cavity. The nasal cavity con¬ 
tains turbinates that arc covered with mucous 
nieiii hnmei. The-tt tuiNneites iru;reuse the smine 
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Figure 5-1 

Anatomy u\ the respiratory system. 


m 1^ the nasal cavity to allow hunhJrficaticri and 

warming of Ltisplfed nil. Ait rhai passes oui of the 
nasal cavity moves i n nim through rhc pharynx and 

rhc larynx into the- trachea, The- trachea hihncates 

■ 

into Tight and lrft bronchi, which lead to right and 

lull Imig-v, respuClively. Each hmiLellii* ihtnl lIm. idu* 

into a serins of pajaaageways rfdacnaaiiy she, called 
brmdiHier. Smooth muscle libers art found in rhe 
walls of the- bronchioles- Contraction of smooth 

muscle fjht«deCRAtei the tli^i nurler cif the hininjlu-- 

lJ oi, and relaxation erf libera allows rhe diameter ro 
return to normal six- (Figure 5-2). 

The upper respiratory trace is lined with ciliated, 
pwwdoscratiii'ed Columnar epithelial cells. Inter- 

u |'it rsdd hL lvvtt ii rhtf fcnutl idhill Cells -ntf il'ili^l CtrlLi 
capable of secrering mucus. Mucus is secreted onto 
rhc surface of rhc epithelial cells and is moved to¬ 
ward the pharynx hy- movement of the cilia (.mucu- 
c 11 b ry u ppata cm). 

Sympaihedc srimukithm results in decreased 
production of mucus by the goblet cells and relax¬ 
ation of smooth muscle in the walls of rhe bronchi- 
olw, leading to brocrchiHlilaticttu 



Smooth — J 

niusoe liter | 




Bren chide 



Figure 5-2 

Smooth musde there h the walls of the boreholes retas to 
dbiv biundiLditecn cuncrAi lu cute hHndwnrditdbA. 


Parasympathetic stimulation causes increased. sc- 

CKdon ni nm ;mJ connrkcLon of smooth muscle 

(hrondmcuiwferielJort) (Figure 5 J). 

The bronchioles terminate in anall, HC-IJike 
sriuccures called oJwolr. The alveoli are arranged in 
gnipe-like dusters and <ne lifted with A. dh.effl.teal 
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Sympa1h^“k: 

s'. rrmlnlifin 





Cil;jk!id 

!^dr1Shi>::k: 


P^/a sympathetic 
cumulation 

? 



Conslncwd 
branch id s 


FiGliRi 5-3 

EfhMJ ul diJtmiTriK. slimij.tf.Kin cm brcintfui jtr* 


suhsranct calkd iLitfaetani,. which reduces rhe 
tVuzc tension erf the alveoli and helps to keep them 
from collapsing. The alveoli arc surrounded by cap¬ 
illaries; this make? it possible fur the blood, to im- 
li i;kJ iC:i parboil diiixulu iill i> 1 1 if ;ilvt!i.di ;.md Hi pick 

up oxygen fnm the alveoli. 

[■uncriom char rhe respiratory system serves in¬ 
clude the following: 

I. Oxygen-carbon dioxide exchange 

2- Regulation of acid-base bain nee 

3- Hixiy CttOptfcHufft nriguhj-titm 

4- Vo Lee production 

The work f'l Elie ruspiniHiry $y.>ieil 3 Can he Jo 

tided into die following lour para: 


L Ventilation—movement of air into and out of 

tilt? Ii.ifigi- [he LtVSpJfSrtOfy pOfllttn of veril ilril; i-iri 

U usually an active process* whereas expiration 
Ls usually a passive process. Forced Inspiration 
may be associated with upper airway obsrruc- 
tiun, and active expiration may N? related to 
Lturwhofscfo alfwsy obspruccloD (Tilley and 
Smith, 2000). 


2 


Disrribution—difitributing of mspi red gases 
throughout the lune?. 


DlHurion.—movement: of gasts sutftiw riit alveo¬ 
lar membrane, 


4 Perfusion—supply of bleed to die alveoli. The 
ratio of perfusion to ventilation of the alveoli is 
normally close to 1:1- 

r 



The respiratory system has several effective meth¬ 
ods erf defense against disease processes, including 
the following: 

I . Nasal cavicyj The burbinaAn of the nasal cavity 
provide a large surface area for warming and hu- 

mklifylng inspired. air. Halt in the nftHil pftssiyjcs 

also may help to filter unit loc iiec panlculau 
matter 

2. Protec live reflexes: The -cough, the siime, and 
perhaps the reverse sneen respond to stinvula- 

in in l ■£ reetjp'M i»ci l?o ihtf huihiCKs. ol aiT pji.wLirt:- 

waya to forcefully expel foreign material.. Liryn- 
gtwpasni and hiundiospaBm ah) help to prevent 
introduction of materials into the lung tissue. 

MwCCCiltAfy ck:ir.mL:e: TItk Ipyer id rniiLM.is 

crco&d onto the surface of the* epithelial lining 
the respiratory tract helps to trap foreign Jcbris 
that enten the respiratory passages. Wave-like ac¬ 
tions erf the cilia then move die dtsbrw up the pas' 
sages ( ife eN£:iLiior" acriem) to the pharynx, where it 
cm be swallowed err expelled. Macnophags ,ind 
immunoglobulin (IgA) also contribute to the de¬ 
fensive qualities of the mucociliary appam.ti.is by 

iiuiruihdiiiiig nr |ili;igiKyl iiing iort-igci iiml^rLsl. 


PRINCIPLES OF RESPIRATORY 



It is ini|iivrtrinll thflrt a Specific dingm wi* hs m;sdti 
rliEvijugli radinlqgy, cytology, or appropriate culture 
before treatment of respiratory disease is initiated 
because the correct treatment for one type of dis¬ 
ease may h? contraindicated for Another- Once the 

h;ti litres'! made, trealiiieist htf feSpiialDiv 

disease Li divided into the following three general 
goals (McKirman h 1988 ): 

I. Com ml *.-I 'ivii'l kirks: St\:TL-l suns may be re- 

JuLtd by decreasing theLc produedon or Increa*- 
ing their elimination. Removing the cause of 
the secretions by means of antibiotic n antifun¬ 
gal, antipfrrftsilie, Or other AppruprihK therapy is 
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of vital concern Methods arc also aimed at 
making the wcrecion-F lew viscid through, the 

use l«I fxped-OfUUtS L"it through nehulizafuin ui 

ruuLnly ties- (aeiuul therapy) ■ 

2. Control of reflexes: CeaighLng may lx- sup¬ 
pressed through the use of antituuiva ot hron- 
d/iodilfltJ&rS it the cough is nOaprodutthtf 
Sneezing is i re iDItr^J Isy removal tit the oft end¬ 
ing agent nr through rhe use of vasoconfitricinrH^ 
Brofi cheap Boms may he controlled with hron- 
chodilators and cortkohrouk 
U Maintaining notma] airflow to the aim ill: Air- 
flow to rhe alveoli may be maintained by revere 

■ r 

Lug hronchociansrricnon, by removing edema or 
rraucu* from alveoli and air passages, and hy pro¬ 
viding oxygen therapy- Intermittent piKsitive- 
pressure vencilnrkm and oiher ventilation strain 
egies Lire often uscJ in humans and may have- 
application in selected animal cases. 


INHALATION THERAPY 
FOR RESPIRATORY DIS1 


Although drugs list'd to tu*ut respiratory dhasme are 

often administered hv rhe oral nr parenteral runre, 
inhalant therapy may also he useful. Aerosolizatian 
(nebuliintinn.) of drugs allows their delivery at high 
concentrations directly into the oirwiff while mini- 
timing llieir blood levels—:l feature dull rtlOy reduce 

rhe chance of rosic reaction,. The- efficacy of an in¬ 
haled drug depends on the dose and on how well Li 
is distributed in the lungs. Detribution of an aercsol 

ijejienjs on .-tevenil fiictors juch as tlwf- size, .diape, 

and partem of rhe airways and rhe breath lug panx-rn 
nf rhe animal The size of the inhaled particle plays 
a significant role iin its distribution, The optimum 
pflitklc sire for entry into the peripheral airways is I 
n? i microns (Lavoie, 2001 ). Pumcles smaller chan 
0.5 micaon are likely to be exhaled, Lind those larger 
khan 5 microns could he depctiiccd in the upper air¬ 
ways, Airway pathology (e.g., excessive mucus or 

cjcudattJ can interfere with distribution i>i ths drug, 

causing some clinicians to assert that inhalant ther¬ 
apy should always he accompanied by systemic 
treatment (Boothe, 2C0IX Concurrent use of a 
bfonthodibiof and/oramucolytic may be a helpful 


adjunct to inhalant therapy, Relatively inexpensive 
infant units for inhalation therapy are available 
for use in small animal* (Opci'Chatribc^ Aem*- 
Chambei) and hones (Aero-Mask). 


CATEGORIES OF RESPIRATORY 
DRUGS __ 


f) Expectorants 

d. __ __ 


Expei: Koran be ;sre -dings iIiliB '.iijiu'ty and Jilirlu vtacld 

aecrericinj of the Kapdfajcory ci .ioc, thereby helping in 
evacuation of those secretions. Most expectorants 
are administered orally, although a few are given by 
Inhabtiun or parent era I ly. Expectorants are thought 
n> net directly on ihe mucusrstcretlng glands or by 
reducing the adhesiveness of mucus, Expectorants 
are indicated when a productive cough is present 
end are often combined with other3ubrtaru:e»j such 
ms im'fcilimnmil chkynde, ynEiliiKNsimnm, iw dtixln*- 

methorphan. 


Guaifenesin (Cfyceffi CUQ^hmhte) 

Guflrfenjesln is fbufld in a-few vgreritHfy hiK'l prciiU 
ucu and m many human label ower-Ehe-cnunref 
cough preparations. Guaifenesin is more commonly 
used in equine practice to induce or maintain gen¬ 
eral iine-Fthesi.il. 


Clinkol Uses 

These include relief of cough symptoms related Do 
upper respiratory tract conditions, 

Dosage F-mmu 

The* are primarily liquid (syrup) and tablet 
preparations, 

1. AulaluShavcf syrup 

2 . Cough syrup 

3 . Cough tablets 
4 - Robitussin'AC 

r i. It brnLtbiv ExpKtOfanT 

Adverse Sack Effects 

Adverse side effects erf guaifenesin are Tare, although 
mild drftwHAesS or nausea muy occur- 
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MucolytLca, sudi ;ti aiMcylcyHceliiii, decrease die vis- 
■cosity of reqp iratciy secretions by .altering the chemi¬ 
cal malposition iif the mucus through the breakdown 
of chemical {disulfide) bortd*- AntykysttjAv is the 

Itfsly eiIliCi ilyt it of clinical slgElLlKiiiE'bilfc! Ill vtiCehiE'ib'iry 

medicine. ft is administered by nc-hulLzaiion for pul- 
mi.Tfi.iry uses- This! Jru? i^ ak administered orally as 
m antidote forajwtHifiiirophm toxicity. 


Cllnkal LJicj 

Acetylcysteine is used bo break down thick or Ln- 
spuHted respiratory mucus and to treat iicecnmino- 
phun toxicity. 

Dasani? Fomu 

Dosage forms with a human label include a 10% 
solution and a 20% solution in 4-mlt ID-ml, ami 
"SQ-eii I virii-.. A vt-tt;rlfl?fY lawltd pfc»dijci for horwj 
■s available in powder to mi far oral advnlnJBtrattafi. 

lr Mucomyst 

2. MutiSibl 0 

3. MucnailrlO 

4. DembreniriE (Spudosinj—veterinary label 
Arfwrw Spdr Effects 

Adverse side eftect-s utl: fow when s^etykysteln?*: l> 

nebulized. E lowever, the drug may came nausea or 
vomiting when administered orally. 


Biftorphanoi Tartrate 

Butofphonol is a synthetic opiate, partial agonist 
with significant antltuulve sctlvlry- It is <\ Class I V 
ctmnDlled subflcanoe. It Is also used as a pieanes- 
ihetic and .is am analgesic. 


CuitiM U*£* 

Biinirphihiiol liiMhite !m u«lI Int the relief uf cbmimi: 

nonproductive cough in. Jugs and for analgesia and 
preancsttuesia in dogs and cats. 


f fwVU 

Dosage forms Include injeccahLe and tablet 
forms.. 


1. Butuiphuiol (Torhutml) injection ( 0-5 tftg/itil, 

10-ml vial); approved for use in dons 

2. Butorphanol (Torbugesic) injection (10 mgi'mh 
50 ml); approved for use in horses 

5. Butraphanol (Turhutnil) tablets (.1 mg, 5 mg, 

sind 10 mg; lOWhcnle) 

Adverse Side Effects 

Adverse side effect# may include sedation and 

r 

AHtxiA- 


Hydrocodone Bitartrate 

Hydrooodone is a schedule 111 opiate agonist used 
for the treatment of nofipcuductive cratgh in dugs- 

Clinical L-sc.s 

Hydrocodotne is used primarily as an .intirussivc for 
harsh, nonproductive cough.. 


f Antitussives: Centrally Acting 
Agents 


Antitussives are drug? that inhibit or suppress cough* 

illy. AritilMtaivn rlre cliLitifled as etillTiilly iIhZIiiIli ■; ir 

peripherally .icting (Figure 5-4). Generally acting 

agent? suppre-w cough by depressing die cough -center 
in the brain, whereas peripherally acting agents de- 
[xrciss txiLlgh Tt%-Kpl<irx in ill* mrwjsys. Ptirip1itir.il I v 
acting anrlnualved Lire ioUL.fu used in veterinary 
medicine because they are usually prepared as cough 
drops or lozenges, which are not practical to admin- 
ifttr to imimol pertienis- 


D usage ™mu 

□wage form? include several human label combi¬ 
nation products in syrup and tablet form. 

1. HycLxIan (hyditKodcme and h^mjcnipkne) 
tablets 

2. Tu&cigcon. (hydnocodocie and homatrapine) 
tablets 

b Hyeixbiti {hydiooxlone attJ homatTDphw) syrup 

4. Hydro pane (hydracodone and homanopkne) 

syrup 

5. Codon syrup (hydrocodone and homatropine) 

6- Generic hydroCudM* syrup 
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FIGURE 5-4 

Aiftuaaws act peripherally on sensory nerve ending? or centrally on cough centers. 


Adpcnr Side Effects 

Th?fcfi^ include pndifriHU s^lntimi, cmi^ipntiisfli, : : ieh.I 

gadEidniailrd upset. 

Cemfeme 

Coddnc isa schedule* V opiate A^nnt that is used a? 

;ul ;n'il il Lissi v« m hurti-irt label ttimhinatkm fcftiduiirs. 

Clmkol Uses 

Clinical uses- of codeine are similar to throe csf 

hydcooodwte- 

Dosqg? Forms 

Three Include combination human label products 
prlfiierrily «n syrup hum- 


11, Codeine phosphate oral cablets, 30 m.i* and SO nig 

2 . CodfclM Sulfite Oral ts.bfets, 15 mg, 50 mg, ami 

60 lii;; 

3. Codeine phosphaie with aspirin (Enipirin with 
codeine) 

Adtrerjfif Side EffcctJ 

Adverse side effects include sedation and 
constipation. 


T e^h+Uctaiv ^ Wctei- 

1. Codeine only products a*e Class II {Oil). 

2 . Codeine with aspirin or acetaminophen is C-lll. 
3. Codeine syrups are C-ll or C-V (by slate). 
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Dextromethorphan 

Dratromethoiptum is a normarcotic antituwivc- 

chii i is chemically si mi Uit to codeine- It h us no 
analgesic at addledve propercleSw It acts centrally 
and elevates the cough threshold- Similar to the 
two drugs previously mentioned, it is available 

primarily in human Iftbcl c«^mhi nation produCfa- 


Clitikci! Uses 

l^strumcrhorphnn is used to suppress a non pro 
ductive cough. 

Dt&O&t Foi7hi 

The primary dosage form is the syrup product. 

1. Fheneigan wirh dextromEihoipliaffi 

2. Dinnerapp DM (JexcTomcihnrphan, phenylpro¬ 
panolamine, and btrompheniramliK} 

5. Rnhitussin DM (dexCfOrti^ihot]ihaii and 

jpiaLfenasdn.) 


Adverse Aide Effect i 

Adverse side effects are rare when this Jtua is given 
in. die correct dose but can include drawsinera and 
gji s tt i vi rUK9 t i n ill 11 p*31 ■ 


TechnicCari/S' Wotfefr 

Technicians who administef combination products 
ro cals should take special precautions io ensure 

lhat ihe product does not contain acetaminophen. 


Adverse Side Effects 

These include sedation! depmaior, hvputensiun, 

and minor cent fid nervous system signs. 



Cftnitfcvlon of smooch muscle fibers ihai sur- 
rmmd rhe bronchiole* results in brcmchooofiHtric- 
tkm and often corresponding dyspnea. Contraction 
of these smooth muscle fibers can Tew It from 

ihe foil ■.ming rhree hiisii.: in^L:h;uLisriis (Hall, 2006 ) 

{FljpiM 5-5)i 


1 . «. «l siCuEyUjudittaf ;U p .i til n y «iiI'^' i |J i tfCiL: llgrve 

endings or Inhibition of aceqi'IcluJmcaxraBe. In¬ 
creased acetylcholine levels also tend to increase 
secretions of the respiratory tracts thus reducing 
ftirflow anj adding l<i tlw level of dyspnea. 

2. R^Ieme erf histamine through allergic l* lufLimnui- 
tocy mechanisms, ] lismminc combines with 11 ( 
receptors <.ti smooth muscle fibers to cause bron- 
chiownrtrktifiTU Histftmniie also increasef the in- 
ll:1i i ili i;1l i iry response in I he fliftvays, hiNditrf lend¬ 
ing ed increased levels erf secretion and viscosity. 

3 . Blockade of betR j 2 -adreiKTgk: receptors by 
drugs such as propranolol results in bmru:hi> 

CiHistTH'limi. SHiiLijlalu:'ii cjf beta 1 "!—flWKflJfifgk 
recepcon, however* produces hrunchodilaiiarL 

I )mj»s f I liar Oilim . 1 broiielLoddiilHin ;irti ■.-I lour hwJc 

caftEjjoriefl, Tho^ cajtegprKfl include die cholinergic 
bloc ke is* the antihistamines, the been-2 adrcnetgics, 
and the nirthylmthiites (Boothe, ZCOJ}. 


J^marihP 

Temaril-P is a combination product rbar contains a 
centrally acting antitussive {trimcprazinc tartrate) 
and a CortiMtCKid (prednisti-ltTne)- 


dlnieal Uses 

Tern aril-P is used as an anfcitussivc and as fin anti¬ 
pruritic- 

Dtaiqge Foniu 

Dosage forms include tablets. Temaril-P tablets- 
{5 m^ tnvncprasine tartrate, 2 mg prednisolone). 


Paraa^rmpalhelie nerve 



Figure 5-5 

&^n:+iixnn5lriclK?ri may rc&Jl Irnm (i) ijee+YkHdinr lAffiC 
fUmjyfflpdlhahe rtEnfti trld/igi, (2) ilirtlLidliCil til H, hdtHMine 
receptor -and (J) blockade ol beta-^-actenergc iraplDfa 
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Cfwlmergh ifodbi 

Cholinergic blocker? produce bronchodilatjotn by 

combining with aoetyldiollne Kcepccxs tan smtxnh 

iDiucle hKifi ;inJ preventing [he hnanchLxZLrfihtne- 
rive effects of acetylcholine- Cholinergic blockers 
such as atropine, amiitqpentamide (Centime), and 
gtyCOpyntibte (Robiriul'V) hivt limited uft in 

Hem ini’ IhnanehLTConsEtietuan, excepr in cnws nf 

oiganophosphate of carbamate coiicity. Ipratro¬ 
pium bromide, a synthetic anticholinergic, may be 
of some value in treating equine pulmonary ob¬ 
structive lI ise-MKf (HoffimSlV 2001). 

Antihistamines 

Antihistamines are dtsocacd Liter in this chapter. 

Bela -1 -Adren&rgic Agmtets 

Bcm-S-adrcnergk agonists combine with appropri¬ 
ate- receptors on the smooth muscle- fibers and effect 
rclasaticm of those fihL-rs. They also stabilise mast 

Cells ;iml rtiilnee ihe artlKiiinf id Iie>1;liiIiiU l n: Lsl-^lI 

(Bill, 2006). It is preferred chat there drugs have 
limited beta-1 activity because bcrci-L stimulation 
can produce tachycardia. 

Clinical Dies 

Bcm-2-LidrcnerpL-c agonists are- used be biofnrfus- 
dilators. 

I July UK? Farms 

3. Epinephrine. This drug is a potent brnnehodilar 
tor that is used orly in l if^ threatening sirua- 
tiems [Crg, r anaphylactic shriek) because it also 

prodw^s sigrvihc.i lit bk-;h , r \rjrdi;i. 

2 . laoproreranal (Isuprel)- Also Pluses beta-1 srlm- 
ularion and has limited use .is a hronchodilaror 
In veterinary medicine. 

5- Albuterol (Ventolin., Ptuventil) P denbuterol 
(V^niiptiliYiLci symp ;iiu 3 uleiihnreftiL 3 It !1 i urn I 
syrup), Dertmtaline (Brethinc), and mecaprocere- 
ncl (Alupent). These beta-2 agonists have Little 

stimulatory influence on the heart, Clenbuteiol 

■ 

Li vttfcrinaty approved for horae* and to nor hv 

rxnded for food. Nona of the other produces 
carry a veteiinaiy label. 

4- Salmeterol (Serevent)r 


Adverse Side Effect* 

These include tachycardia and hypertension, 



MediylxanrhJne derivatives Thar are used therapeu- 
tkally include aminophylliine and theophylline. 
These two products are very similar in their chem¬ 
istry and pharmacologic effects- Buth inhibit an 

enrynue in smooth muscle celh cal led J^hos/Aixfity- 

tenase. When bera-2 ncepuon arc- sfimulaued, a 
chemical messenger called cycle adenosine numn 
^usfifkUc fcjidit AMP) that is released in the 
KEiuxitli lYbUft-lg cell Complete* (lit: wIm-xmI k ici r* «■ 
spotiAB eq allow dilation. Phosphodiesterase fcnlilbkts 
cyclic AMP in the cell, thereby rending to promote 
broMhoconsliiction, By inhibirine the inhibitor 
(phusphidiest^niye) and allowing cyclic AMP to 
accumulate, (he methylicamhino lend io pftimmtf 

bnonchodihtticn. 

Methyl xanthines also cause mild stimuJaiLon 
of the heart and respiratory muscles and minor 
dhiRfll*. 

Caffeine and iheohnornine (found Lnchjocnhre) 
Lire methybcatithrnes, 

Amcnophyllinre is an ethylmediamine snlt of 
theophyllicw. It is available in various human label 
products. Qm hundred millini-ams d araJnnpLhyl- 
line contains approjamately 7 4 ? mg of theophylline 
(Plumb, 2CO"5J, Injectable forms arc available. 
iin* immediate- and sustained-release oral forms, 

CJinieuJ Dies 

Mcthylxanthines- are used for bronchodi lation in 
respiratory and cardiac conditions and tor mild 

heatt •'StiiTuds.tkin (po&iti ve inotropic effect)- 

Dwuge Forms 

1. Thc^Dur 

2. Slo-bid 

l. ChoJ»dyl -SA 

4- Aminophylline (generic) 

Adverse Side E^ccb 

TluCft ■rn-.iy in.c|i.iLle gAHtOtntmltHjJ Upftt, Ct^lttfll 

nervous aysieui ^nmularion, tachycardia;, acuila, 
Lind arrhythmia- 
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T ech+Uc&x+vV hJot&y 

Because theophylline may' interact adversely with 
many drugs, including phenobarbilal, cimetidine, 
cfytlirrjrnydn, thiabcridazrJe, clindamycin. and lin- 

comyoA appropriate precautions short! be taten 

beliere this drug is administered. 



Dtcon^it^nu are druga char reduce the conges¬ 
tion of nasal membranes by reducing associated 
swelling, Decongestants may be administered as a 
spray or fti nos-e dtppi m may be given orally as a 

liquid of a* a cabler. Thtse Jciir* act directly of In¬ 
directly (Williams and Baer* 1990) to redact- con¬ 
gestion through vasoconstriction of nasal blood 
vends* These products have limited uk in veteri¬ 
nary medJdne but may It: u^ed tn i ixt-ai selectsd fc r 
line upper respirators 1 tract disease. 

Many human label decongestants arc available. 
Those that arc given orally and act systemi-cally 
rtKluJe •ephfdhnine (IVitnatetueJa pwudtsephjedritw 
(Sudated) r and pheriylpfoponolanaine (OrnaJe). 
Topically applied decongesonis include oxymetBao- 
linc (Aifin) and phenylephrine (hJco-Syncphrinc)- 



Antihistamines 


Antihistamines are nibs toners that are used to 

blix/L ths effects -ud hl$taitlin«. HlttAifttjifte is ftlga&Kl 

from mast cells by the allergic response and enm- 
bines with LI] receptors on bronchiole smooth 
muscle co -cause bronthounstricticn. Antihista¬ 
mine? may he useful in treating* respiratory disease 
because they prevent masi cell Jegnmubticun and 
block I [| receptors on smooth muscle. Antihista¬ 
mines arc thought to be more effective when used 
preventively because they apparently do not re¬ 
place histamine (Iwi hot already Konhrttjtd with 
receptor* (Bill, 2006). 

Respiratory condition* char may be treated with 
antihistamines include “heaves" in hones* pneumo¬ 
nia in fertile, feline asthma, and inject hues. 


Generic names for antihistamines often are 
easily recognised because most end in the suffix 

" . in i--il■" i.i . pvTil inmi.-, .hpli-. s nhydr rmn.\ 

dhlcrphciLil a 111 Ii'il). 

Veterinary label antihistamines for treating rc- 
spiriLti.^ry conditions are available in injectable and 
Oral prvpiiraticm^ 


Clinical L"n e-s 

Antihistamines are used in the rreatmcnc of allergic 
and respiratory ccmdittofis, They also may be used 

lot thdr am te meric eflfeem-- 

Dosage Forms 

I. PyriJaraiire (Histavct T) 

J- Tripe lenniimine (Re-Cuvr) 

J. Pcnhahlsi Syrup 

4- Anrihisraminc Inject bon 
5 Diphenhydramine (Benadryl). Human approved 
6- Doxyloniinc (A-H, injection sir tablets) 

7. Hyd fwjyiine (Ataisx) 

tl. Terifenadine (Seldanel. I lunmn approved 
9. Clem.uirinc (Tavist) 

10- Cyproheptadine (IPcxiactin)- May be used in 
to block hnirich*iiL.Aic^tirictmts anj ahlO 
an appedra htimulanr. 

Adverse Sktc Effects 

Tbew include sedation and, occasionally, nii-stToirp 
Eesflnnl effects. 



Crwilcc^i€foJdfl are used primarily in rht* ireacnrunr 
of allergic respiratory condition, They arc consid¬ 
ered the most effective dru^s in the treatment of 
ekfiine chronic obstructive pulmonary disease 
(Lavoie, 2COI). Cbrileowerolds prepared for itd^- 
Lai Lon therapy have strong anriinflammacQfrv effects 
Locally in rhe lungs and arc rapidly biodegraded 
when absorbed into the general ciimbtron- Oral 
cwrkoM'tfcdisi (prednisone or prednholone) are 
considered the drugs of choice in rhe neat mem 
of chronic airway inflammation in dogs and cats 
[Dowling, 2001), Girtkost-emid therapy controls 
the rigm Grf respimtory disease, not the cause; eihx.3 
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dicat-t-cim effects often ensue with few residual 
effects that may require long-term use, 

C ImtCiil Usu 

CcrnicoEteroLds are used iin the treatment of equine 
heaves,. feline arthirm, acute respiratory distress 
iyndjorftfr, arid alleigit pneuirtortift- 


and restoration of reflexes after anesthesia, In neo¬ 
natal animals, dorapram is ured to stimulate respi¬ 
ration riit^T dyMiicii <ir ceteireiifi sene inn. 

Dosage Form 

An injectable form is L\«pmm-V for rnjeccion 

{10 rttafortl, 30-ml viiil) 


Dusuge Forms 

1. Prednisolone sodium succinate (Solu-Pelia- 
Cortef, Delta-Corbet) 

2 . Prednisolone (Delta Albsplex, TsmafriM* 

gm«lc forma) 

3. DcKamethflsonj: (Dcxadone k Dexamethascmc 
Solutions AxUira) 

i- f^'tloniethasiine dipriipiviruite (Vmiceril) 

(For i['ih:iLiruin ) 

5. Fluticasone propionate (Flo Vent) (For 
inhalation) 

6- Triamcinolone (Vrtalog F Aristucurt) 

AJktk .Side Effect® 

Few adverse side effects arc noted if these products 
are used according to recommendation. 



Miscellaneous Respiratory Dfu 



Many “theT dntp iiTe used to treat respiratory disor¬ 
ders. [ tiL'-iU include aiiliiruUii J^iisR, ilui.sf Cell aafch 
ILzch. and diuretics. AnrlmicrobLals ;ue used in c;ises 
of bacterial in fee tkm of the re&pirarory trace and 
may be administered pBienterally or by nebuliza- 
ticTii. Kliist Ovll stabilizers juth iis cnnimlyn, are 
rnmat effective If uaed. before Liiflanunatotry acTiva- 
rioiL Diuretics are used to treat respiratory disease in 
which pulmonary edema is a major problem. 


Resplmtary Stimulants 
DOXAPRAM HYDStOCHLORiDE 

Dcctapram is n. general central nervous system stim¬ 
ulant thiit is used primarily us a stimulant for the 

re sjij m 14ry sysKm. 


Clinical Uses 

Draapra m is used for stimulation of respixartion dur¬ 
ing and after ftnesttwria and to jpeed Awakening 


Adverse Side Effects 

These Include hypertension, arrhythmia, hyperven¬ 
tilation, central nemus system excitation, and 

SetUlTtt- Those effects are iiuisl likely li> oeeiir ill 

high doses (Plumb. 2C05). The aafery of doxapram 
in pregnant animals has not been established, 

Naloxone 

Naloxone is used rn stimulate respiteiknis in nar¬ 
cotic overdose, 

Yqrime 

Yidiine b- uwd to ittoiubte c^pirfukuis in xyladne 
overdose. 
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WJUam-s & Wllklrii. 


'fral.iiinih B.R, h is-r Cl: hl-w-nriiih Lit clinical ph,imiiiunliqiv in 
nurting. Springh'juw, Pi, 1990, bpriiiflliuuM:- Puhli^-h im; 
Coip. 
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REVIEW QUESTIONS 


]. WI till slnull uJtr.-i- vvi.il.iLI ;s molgculg nl iixy^trCh 

pass over l>j through ;is if Havels from the 
environment Do die alveoli. 31 


2. Wbai STS lilt! 11 hit primary MmuEKirL-i id fhrft 

reeplrafcary systeimf_ 

3. Describe the function of the three basic de¬ 
fense mechanisms of the respiratory system. 


4- WTuit are three important principle* of raphr 
rory thfifapeufLCE? 

5. Ex pec tom nts arc indicated when what type of 

cough is present ?_ 

6. MvcoEyiics dtarerot icw vbcwity of respltatciry 

mucus by whac mechanism' 

7. Acetylcysteine Is administered by what 
method jnr pul mi man,' u W* ? 

&. What is the mechanism of aecion of most anti- 
tiuaives used in veterinary medicine 1 


9. 


Codeine i> chwlfted in whai category >4 cor 

trolled substiuicesf 


10. 


List three mechanisms that can cnu.sc smooth 
muscle contraction i n the bfcmcblolca. 


31. List two hroncbodlJaiora chat are hem-l- 
aJrcncTRlc a|*onLsts. _ 

12. The methylxanrhines brine about btronchodi- 
latiun hy inhihitin.it tvh: : it cellular eniyme- 

13. Li*r mo potential ums for antihistamines in 

veterinary medicine._ 

H What wffi* is found at the end of many anti- 
llist ami ik ttanies. 1 _ 

S3, List rwo porendal ums for Dopram. 


16. Use your textbook and formulary to answer 
the fcrfkwiflg quntwrti- 


Maxi J-.-nitii i;., In-me cremed fur canine Infeel mus, 

ttachfiohronchida Dr. Lidd has instructed you 

■ 

to dispense Hyoodan tablets at 0.22 mg/kg 
h.i.d. Jbr 7 ct|5r Maxi weighs 50 lb, 

What A isf til HycixLiri Jntis Maxi rcJLpiirri? 

I low many tablets will you dispense* 

Create a label for th it prescription.. 

17- List two uses of acetylcysteine in vccetirury 
medicine, L._ 

T 

BP f" _ 

IH. Which *A chf following is m.«i ini exsmpk erfa 

mechylxanthine? 

a. Aminophyllinc 

b. Theophylline 

c. Caffeine 

d. Thenbcnmine 

c. These nre all ex am pice of methylxanrhinefi. 
19- Particles of what size are capable of reac hing 
the alveoli? 


20. Give an example of a beta ^-adrenergic 
a^riist branchodilaliir- 


21. All of the following are fultttKi'ii <il the ttspjr 
tacoty system, except_. 

a. oxygen-carbon dioxide exchange 

b. regulation of acid-base balance 

C- production of sodium bicarbonate to aid in 

fegllltilllHT of -IL-L J “I fisiv: hvilifcr'UZt! 

d. body temperature regulation 

22 _are drugE chL=ic liquefy and dilute viscid 

secretiono of the respiratory tract and thereby 

help in kv<il:i utin^ flitut: Mjcrttioiis. 

a, AndruasJvefl 
h. Decongestants 
Cr Bronch<xlilators 
d- Expectorants 
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23,_ arc diuas that inhibit or suppress 

Goughing. 
su AniLcuBkei 
h, Decftn®£Man.is 

c. BtnKicKcdLlatofs 

d, Expectorants 

24-_Lf iiwd fcif the relief of 

chronic nonproductive cough in dojp and few 
analgesia and preanaathesaa Lli dogs and cam. 

a. Hvdiocotkme bitartratc 

■ 

b, Butorphanol tartrate 

c Tffliitril P 

d. DoKapraoi HCI 

25. Drug products with codeine alone are in what 
schedule of controlled -substances f 

a. - Class! 

b. CLihs 111 

c. Class V 

d. Class 11 

26 . Temaril'P i? a combinatLoTi product that 

COrtlviiriK ji tl-t-r'Ll t;lI I y iu.l ii'^ :nl1iliM«Lvif 

(rrJmepra:ln£ tainane) and . 

a. prednisolone 

b. aminophylline 

c. furo««i¥i idle 

d. di^f'lly llmu 


27. Aioinophyllinc and theophylline are_ 

derivatives 

ri. fulrEttergic 

h. cholinerglc 

c. methylxanrhinc 

d. acetylcysteine 

2S-_ftrc drugs thiit reduct the tongwtkiii 

4i i nasal membranes by reducing aa&ocl&T&d 
swelling. 

a. Antihistamines 
br I>ooi|gestanJt9 
l:. Rn irvChod i 18 COIfS 

d. Ex peer Mama 

29. ___ arc substances that ore used to block 

the effects of histamine, 

ci. Antihistamines 

h. Deoongeacsncs 

c. BranchodibcEirB 

d. Expectorants 

i\l- Solu-Dclta-Cortef is a brand name for 


a. predrdflolonfi 

b. dexamethasone 

c. prednisi.di.me N:i succinate 

d. flutfc cimich* pitipJwuate 
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DIURETIC DRUGS 
Loop Diuretics 
OuudIjc DiLprdics 

TWaiide- piuretxs- 

Potassiyin-ipafinf! Diuretics 
Carbunic ArtfiyJfffi* Inhibitors 
CHOLINERGIC AGDNF5TS 
ANTICHOLINERGIC DRUGS 

ADRENERGIC ANTAGONISTS 
ftlplio AiAicncfgK Antagonist! 
Beto-AditMtBic Antegontels 
ANGIOTENSIN-CONVERTING 
ENZYME INHIBITORS 
VASODI LATORS AND CALC EDM 
CHANNEL BLOCKERS 
ANTIBiURETIC HORMONE 
URFNARV ACIPIFIERS 

xanthine Oxidase inhibitors 

URINARY ALKAUZERS 

PhannacailiefapY uf RcihI Failure 
CmpUt*i\am 

PliannacDllierapy of Urinary 
Iriturttlrt^nCt 

MISCELLANEOUS RENAL DRUGS 
Umary Tract Airigeacs 

Phsmsspyriim 

Trtcyclif 

Glycosaminogtycaiis 

ftittoan PotYtuffoiff Sadfeyn 
Other Agents 
ipaf&n 
Aroify 

Technicians. Role 


CHAPTER 



Drugs Used in Renal 
and Urinary Tract 




Afttt sud^rng cfiis diopter t wu Tii.»tiA j' be table m: 


L. Identify the Anatomic features of the urinary ^(cm. 

I- the format kin nt‘ urine through ^Iotok'pjIrf Bltrutkin, tuKu 

liir Ttul^in| -lL-;it ? i, mi ii I tTihiiler were I n Hi. 

i. CiMnp.irc- the- difflhrcni d iscus uf dru^s and Juserihc rhe indicarioiu 


Bar each cl&ttr 

4. Esjptiiin haw renal disfunction can <iffeci dhe laetabnlisiri arid 

fxy.T^liun ■. li m;*nv <]fUgS Mind thiit irigfAbojKfc i $. 
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E¥ TERMS 


AGONIST A drug that competes for the same recep¬ 
tor sfee as mother drug or natural substance and 
that enhances or stimulate the receptor's func- 

tioff^al properties. 

Antagonist a drug that competes for the samt re¬ 
ceptor site as another drug or neural substance 
but doe^ not produce a effect by itself. 

ATONY The absence or Ilock of normal tone or 

strength. 

Catecholamine A group oi sympathomimetic 
amkes, inducing dopamine, norepinephrine, arid 
epinephrine. 

Detrusor The smooth muscle of the uriiwy 
bladder that is mainly respoflfitrfe for emptying 
th& bladder during urination. 

Detrusor ArIFlexia The absence of detrusor 
cpniractions. 

Erythropoiesg The formation of erythrocytes. 
Erythropoietin A glycoprotein hormone secreted 
m^nly by the kidney,- it acts on stem cells of 

the bone marrow to stimulate red blood cell 
produdion. 

Hematuria Blood in the urine. 

Hypertension Persistently high bleed pressure. 
Hypertonus The state characterized by an in¬ 
creased tomefty or tension. 

Hypokalemia Abnormally qw potassium eongeftiiH- 
ticri in the blood 


Lower eMqtor Neurons Peripheral neurons whose 
cell bodies lie n foe central gray columns of foe spi¬ 
nal cord ^nd whose terminations lie in sfcetea 1 mus- 
de. A sufficient number of lesions of lower motor 
neurons c&use rnuseki suppled by foe nerve to at¬ 
rophy, resulting in weak reflexes and flaccid paralysis 

Nephrology The study of the urinary 1 (renal) 
system. 

Nephron The basic functional unit of the kidney. 

Polydipsia EHcesstug thirst manifested by increased 
water consumption. 

Polyuria Dtcessrvturination. 

Upper Motor Neurons Neurons in the cerebral 
cortex that conduct imputes from the motor cortex 
to the motor nuetei of the carthral nerves or to the 
ventral gray cctmns of the -spinal column. A suffi¬ 
cient number of lesions ol upper motor neurons 
interrupt foe inhibitory effect that upper motor 
neurons have on lower motor neurons,, iwuWng in 
exaggerated or hyperactive reflexes, 

UREMIA Ahrarmalty high concentration of urea, 
OTsertinme, and other nftfCgifiQilS end produds of 

protein and amino add metabolism in the blood 

Urinary Incontinence i ark ol voluntary control 

over the normal excretion ol urine. 

Urinary Tract Infection tofodJon of foe urinary 
trad. Infection may be tocafced or may affect foe- 
entire urinary tract 


INTRODUCTION _ 

7W urimiry .-■ystiriife {thff nsmil splt-mf itv 

of cwo kid trey&, two uremrs, a urinary h bidder, and a 

urethra (Figures 6-1 in 6-4). The medical study of 
die renal system is known as nephrology, because 
the basic functional unit cif the kidney is the neph- 
nM, The kidneys aei Jn rh# kidy ills w:iy a rdi bi¬ 
lk: u in li iidi aquarium* All water in dire aquarium is 
senr through the filter fcn capture waste products 
in the waiter to keep it clean- TTuiSi the kidneys til- 
(t:r ;ilI wii.ile products cm I id I Iil I • Isnis,h>t n s, ;i ihl but 

allow ihose ekmenna needed by the body m sray 
in the bloadsucam. The kidneys are bnn-shaped 
and lie on each side of the spine. They arc also 
Rlrcp^riloAml 



FiOUitE 6-1 

Side view of Ihe umenhal system ol a leniate dbg. 
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P ghl and fish 
tadney-s 


Ureler 


Return 


r^s!icl0 


Ducta 


Urtnan,' 

bladder 


Figure 6-2 

Side wbw of tho urugwirtaJ system of a male dc§ 



Ur#j*r 




Dud us 
del&rena 


Taetida 


Urinary 

gd&doer 


Penis 



Urrary 

bidder 


Ductus 

deferens Tosfida 


flGURC 6 4 

Side view of IPkz ur-ogcr^tol system ot 3 bJI. 


Litid Relation of blood pressure. The kidneys llilti~ 
munkarc with other organs in the body throuph 
hormones that arc secreted into the bloodstream, 
Veterinary technicians should educate client* 
fej-arJiiiK rhir LmporEanu nf nuErliion, nifoer.iJIy in 
those d:i^ hiecds pcedLsp^ed to dcvchjfMnfl bkidJiM 
stones (c g-s d-nlmat Lins, miniature Khnauzcfs). 
Frrh water 5 hH. 11 . 1 hl he avynkihk for 3Eimfils at all 

tJciiet CmiliijiiliLMi iuliiiLji Is L^hsurveil jtlrJimrtjr [<i 
urinate or with bloody urine- (Le H hematuria) should 
be brought to chc veterinary hospital immediately, 


FIGURE 6-3 

Sdr view pi th? ijrpjjfcrrtnl yytfcm pi z i rryil? <#• 


The job of the nephron b to regulate water and 
soluble mantrr (eshpuciully eleeiftilyiBs) in the body. 

Nephimifi filter the blood under presnin anJ then 
reabsorb necessary fluid and molecules hack into the 
blood, while secreting other unneeded molecules. 

The Iridrutya thus excrete a variety at waste products 

produced by metabolum such as urea., uric acid, and 
water. The kidneys are involved in factors of ho- 
mjQDEtmis such as acid-base hi lance, regulation of 

electrolyte CMpCentrtrtiofii, Mitid volume •control, 


The formation of urine is a rather complex process 
that involve gjrrilcnjleir Altittion, tubular reiih^Tp-- 
imn, ;uilI tubular secretion (Figure 6^5). The ylu- 
merular lilt rate m composed of water and dissolved 
suhsrances h which paw from the plasma into the 
glomerular capsule. The formation of glomerular 
filtrate Is controlled by effective filtration pressure 
(EFP = arterial blood presume - [plasma osmodc 
pressure + capsuIeprc-5.surcD.Thc amount of glomcr- 
ulnr filtrate is directly proportional to rhe effective 
filtration pressure (Figure 6-fO. Chongti in blood 



































E^erenr 

arlerole 


PrMiTHJ 

oonvu luted 
ubL:e 


GtemertfuB 


Descending 

limb 



Ascending 

fcmt> 


Lobp frl Hurtle 

Figure 6-5 

Shown are the drtsuon and kxufann d glomerular flUralion: 
occur in the glcmerulus and the prawnal tubule. 


Distal ccnvoL'ed 
UJmjIb 


AfrtfEfil drlcrvalc 


Arcuate artery 
Arcuate win 


0d<elit*ng clixrl 


t, lubular reafc£Grp?tfii; 2, tubular sea-ecion; and 3, as they would 


Bowman's caps t>e 



capsular apace 



Pressure opposing lillrarlion 
Pressure faruDong iRfaiion 


Figure 6 6 

Fftrstion ram through, the- glomerular membrane vrthh Bcwnwfs wpsute The amour* 1iltr4rtc- prodim) rs deiormncd by the 
dflWenoe between tfie presAuret favoring lib-anurt and mu>e opp^ng liiitfun. This dugr-am 4ho#4 il-ai lib-anan K4fl became 
60 - (32 + 18) — 10 mm Hg. Values greater Than or less than 10 mmh^ *aJd correlate wth more or less filtration^ respect Pres¬ 
sure vdue& (GO. M, I ft) .ire memured in -mm Hr. flfi Bbcd piraSLK? 07? eapsifar tissue- pressure; POP, pL^ma rarwfc pressure 
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flow chi '.his h clhc glomerulus, glomerular Mood prcs- 
:*ire* pkiEmn nbniotic pressure, *md capsule pressure 

affix t glomenita/ filw&iioii- 

Tho kidney tubule* Lire* respond Ibk for the teah- 
sorption, or the secretion, of specific substances. Sub¬ 
stances needed by the hxiy arc- reiihstirhetl from the 
filtrate, p&a thnnigh the tubular eel! wflll, rind reenter 
chtr pbmi This process hirers needed sub^oiiu^ ;ind 
cecums diem do the body. Reahkirhed materials 
include water* glucose, amiiio acids, urea, an»i ions. 

ajch *s Nb + , K\ Ca Zlr a Cl", HCOf, and HF0 4 2 ", 

AfrV ex<.:es.i ul cIikh 1 JubWMItfffl «.iT nil sulwl ;irk:es llial 

are nor um:Iu] remains Ln die filtrate and is excreted in 
khc urine. 

Tubular secretion choice when substances see car¬ 
ried ti*■ the tubulor lumen. This involves the active 
rtvmsj M irr of certain end^nc mi si ihhianeei and many 
Esnyetuifi substance*. These secreted substances, 
include potassium. and hydrogen inns, ammonia, 


creatinine, and some drug*, The main effects of tubu¬ 
lar secretion arc to th! the body of certain materials 
: : icfei.l to help eoiilnsl IJikx. 3 pH (Figure fr-7). Tfi* Lid r 

neys are active in die ntetahnlbim and excretion of 
many drugs and cheiT metaholiics. Therefore, ix is 
very important to remember that these actiorB may 
he inhibited in CAwiof rervid laiJure 1 i*t dyduncti'>n- 
Dfuji iher.ipv Ln animals wish retail dysfunction has 
increased risks. Renul failure can impair a dime’s ab¬ 
sorption from an administration Eire or can affect a 
drug's distribution in the body; 

11 llie kidney s' lisiic luma lily is dtiLTKisfd, ifrydv 
npoliiii may nut occur correctly. Erythropuicds is 
the formmton of ciythiDcytes. Erythropoietin is a 
hormone secreted hy the healthy kidney that com- 
munkutes with the h>ne mumw to make mart id 
hbiifdl efilh- In diseased kidneys, rliis hormone Ls se¬ 
creted in reduced amcnincs or nor at all, Lind the 
minimal may develop a nonrcpencraitve anemia as a 
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npiihr.lum 
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Df iDOp Oil 
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Figure 6 7 

Tub-jlor rcdfaorption secretion A T Crow secton cl r^phron tubules and peritubular opifenas, ntersriri.il fluid occupy ite* 
mCer.LlJdl JpflOt Rttf bsrtrpUun is rep re: Ecu tied by Substance X going hum lubule- L0 Cd^lbiy. and EtCu-MiDil li repitrrtnCed by uib- 

E^nce V gpng from capllary to tubule. B, Longitudnal seam oi nephron tubule. Shawm e the relat-onshp among the tubu-ar 
lumen, rTrirtieJial crl. arid ospilkiry 
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rctulc Injections of human recombinant cryclm^i- 
etin iTiiiy he given to animals to treat this anemia. 

Urania can incrtstK die setwiilviry cd some t is-- 

•isuis co cnrcaln drugs, For example, uvuliivlry to 
central nervous system deprewanrs is increased, and 
therefore the dose of cpiales K barbiturates, and rnm- 
quili+ens shivuld h^ reduced, in urtrtfc patients- 
XyLumt* (E\l>i3Tl|Hiii) and lct:laiYhLE'K hydn.;C lik:»hdt; 
(Kecaaet) .ire contraindicated in uremic patients. 
Impaired Tcn.il excretion or hioirnnsformation 
causes delayed elimination of many Jturs and en¬ 
hances i heir coxlcity and dutaMon of action. 

Box 6-1 Ifeu druga char commonly require dosage 
modification in Ten a I insufficiency. ModHkatiom can 
K- made by measuring the pbma conoentnitLccns of 
dn^s .md adjusting the dcse aocordinglf Because thu 
ri iiiLjihiCTLCisii in moil dimciil aenJng3 p a veterinarian 


may use the normal dose bur lengthen the time inrer- 
vals ii.t which it i? adminibtcrcd 3 or give a smaller dose 
iii normal rim# inren^iU. Technicians may he upon* 
aihk 1 for .idmifisiTeflug aneacheala, and ir as important 
to remember that patients with renal failure arc at 
greater anesthetic risk and require even ckwer moni- 
turini* than patients with normal mwl ffinctHin- 



Kc j :ial bill lire is uihlhih Ilitf nuijiiir lmikki ui rmtjiK:- 

cidencal death in dogs and cats. Although the dis¬ 
ease is most common in older animals, it may be 
diagnosed in younger animals. Renal damage may 

stem from many cauwi, includirig infectious iJi^ms 

diabetes mcllinis, toxins, neoplasia,, congenital 


BOX fj -1 Dosage Modi-j^Kol 


Drugs Thai R^uiit DM|t Madihruliun or 

Thai Nitroluuntoin 

Are C%niLniifedkuLt;d ul Rleiu .1 IOuuffklfchfY 

Ouabain 

Acetazolamide 

Penicillins 

Antimonials 

Fhendzopyridine 

fepinn 

Procainamijde 

Atropine 

Spironolactone 

Barbital 

StTeptomyon 

Bendroflumethiaiide 

Sulfanamide 

Cephalothins. 

letracyclines 

Chelating agents 

Tetraethyl-ammonium 

Chlcfc-lhiairde 

Tijbocurdnne.. gallamrne 

Clindamycin 

Colistin and polyrnryKin 

Vancomycin 

Decamethonium 

Drug That Du Ncri Require Pmigr MxsJ o tic li turn dr 

Digumn 

Tli.il Are Nuf CucilrainJiLuLLd in Renal Insurikkncv 

Erythromycin 

Acetaminophen 

Fuio&emide (increased dose) 

Chforamphenicol 

Gentamicin 

Diazepam 

Iodide 

Narcotic analgesics 

Karvamyon 

Novobiocin 

Lincomycin 

Pentobarbital 

Mannitol 

Phenobarbital 

Mercurials 

Phenothiazine 

Methenamine 

Phenyl c-in 

Methotrexate 

PrcKame 

Meomycm 

Neostigmine 

Propranolol 


Rum Kirk RW: Curt cm veieflnary dumpy VII: small oiIuibI pranke, Thiladelplila,. 19 ®, WB Saunders- 
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di Bordets, immunologic piobfem*, and amyloidosis, 
Diets with cHraivc protein, phcepihcriiE* end 

itxJiUfri an? Other fettOTS I hat may C3u9e tChftl didrm-’ 

Rfital damage may he* caieflorkzed ha prerenal, 
venal, or pitetrcnal. Renal failure may be differenti¬ 
ated as acute,. chronic h or end-stage, according to 
p^fncttiswmirtj&n t<i each 



Gsmutic diuretics can K* administered intravenously 
14 1 priatinle dlliASls by exerting hfgfl OflhOCiC pressure 
in rhe kkfrtey tubules and limiting tubulin naahiuqv 
liciTL Water is drawn into the gbnienibr filtrate, re¬ 
ducing its rabsorptiflii and iitnearing the excretion of 
water These drugs; may b* wd to trait oliguric atute 

renal failure ;anJ Mi rmlioce iriimerarual pressure. 


DRUGS COMMONLY USED 
FOR THE TREATMENT OF RENAL 


DYSFUNCTION AND ASSOCIATED 




Diiireekh are- u-iod to rennwe etceM extracellular 
tluid by increasing urine flow anJ sodium excretion 
and reducing hypertension. A number of condi¬ 
tions may indicate the need for a diuretic dntg. 

Cl^ttfncATlonii ot commonly used diuretics locUid*- 

loop diuretics, osmotic diuretics* thiazide and thia- 
lide-liskc diuretics,. potassium-sparing diuretics, and 
carbonic ardrydrare inhibitors 


Loop D/arotia 

Loop diuretics- are highly potent diuretics that Ln- 
hihit the tubular rcabmption of sodium- Once nd- 
mini-tered, thvir Ktkmsare generally rajpid- Addi- 

CimLilly, liH.jp dimeric* pminoli? I lie uxCrcCUift ut 

chloride, potassium,, and water Somfi patients on 
long-term loop diuretic therapy may have to be 
placed on potssium supplementation. 

IJuiUg e Forms 

L FuioeHnLde (Lasix, DisaL Diuiidc) 

2. Ethacry nic acid (Edrcrin—human label) 

AdkOTJ# $jade Effects 

These include hypokalemia because of the in¬ 
creased excretion of potassium. 


T edwucinn 'y iVate*- 

To prevent hypofcnfcmia, a potassium supplement 
>r\ay be e^'^n to patients *ho are receiving long- 
lerm polassium-depleting diuretic therapy. 


Dosage Farms 

l- Mannitol 20% 

2. C ] 1I.JLX IMf 

Adverse Side Effect* 
These are uncommon- 


TezhnlcictA'iJ k K'ifte-y 

These drugs are administered cwtt * 1 a 10-Co IS-mmute 
peiud 



Thiaiidc diuretics reduce edema by inhibiting mb 
tofption of sodiuin P chlori i le, wd watst- The it dura' 
rion of action to longer dun rlu.it of loop diuredci 


Dosage Farms 

l- Chlwothiaiide (Diuril—human label) 

2. Hydrochlotrochlvide (HydfoCHUflU U—human 
label) 


Adverse Side Effects 

Tli^se hi; IikIi- liypokiLleania il di&Hrpy is ptolortgetl- 


TechwloaMvy 

1. Similar to loop dkaretks, ttiiszide diuretics ceuse 

an increase in polassium excretion. A potas¬ 
sium supplement may be necessary 1o prevent 

hypokalemia 

2, These drug* cross the placental border. 



Potassium-sparing diuretics have weaker diuretic 
and aotflhyperu-nsjve dTecb th;m other diuretic^ 
hut they h&ve ihe ability to cfwueeve pocu&lmn- 
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Th esc agents are also referred to as aldosterone ent- 
Edgonrabr They work by antagonizing aldosterone, 

an adrenal ml Jit ra loco rtf co Id- Th i> action civ 

bancea rhe excretion of sodium and waier and 
reduces rhe excretion of potassium. Aldosterone 
secretion may he a factor in edema usKiakd with 
hriut foilure- 

Diasqge Forma 

1- Spironolactone (Aldacbmo—human label) 

2 - Triamterene (DiarLde, Dyrmium—human label) 

AJmru Side Effect i 

These are uncommon, hut hyperkalemia may result 
if these dregs are administered coficurrently with 

pOtMSiuflfi supplements w imginter^irvcnnverting 

enryrne (ACt) Inhibit™,, such as opropril nr 
enalapril. 


Tech+xtclOAv’ r y SJ&tefr 

These drugs may be used alone or with other 

diuretic perils. 


Carbonic Anhydrase Inhibitors 

A carbonic an hydrate inhibitor la a subs-mne* that 
dec rente* the rare of carbonic acid and 11 1 produc¬ 
tion in rhe kidney, thereby promoting chc excre¬ 
tion of solutes and increasing the rate of urinary 

Output (Mimby, L94fl). TftCK driLjis ; a I m i reduW in* 
tmncuLir pressure by reducing rhe pcoduction of 
aqueous humor and may he used in the treatment 
chT glaucoma. 

Forms 

I. AccrazoLimiJe (Diamox—human label) 

Z. DichloTphenamide (lAuanide—human label) 

Atkur.ti! .Sufi? Effect* 

These include the ability to cause hypokalemia. 


7" &ch*\lCJuCK¥vy hiot&fr 

Carbonic anhydrase inhihlors have the least efficacy 
when compared wlh the other UubeAjr inhibitor 

and are not commonly used to treat edema* 



Cholinergic agents act directly Kir indirectly do pro¬ 
mote the function of acetylcholine. Cholinergic 
agents also may he referred to as peuasympadmm^ 
itwrit bttuutt their effects mimic stiniulatLiirt 

of t he piLTiciysvipji litriiL nervous jysswm. CboUnecjpIc 

ifonlBbi mimic the action of natural acerylcholine 
by directly stimnLatin.g cholinergic icccptcm Once 
the cholinergic ironist hinds with receptors on the 

Cell meflflbfline Ol gKHKttli muscles, the p^nntMhilily 

of the cell membrane changes,, permitting calcium 
find Bodiumn to enter into the cells. Depolarisation 
of the cell membrane occurs, and muscle contrac¬ 
tion is achieved. 


CJiiiieul Uses 

Cholinergic agents are used to help void the urinary 
bndderr Theii action rncreaK* the tune of the Je- 

Im^r muscle ij| I he hkiddnT rind dfcM.'rfcSLieh I ■ hidi-ItT 

capacity. 


Dosage Form 

Bethanechcal {UrecholiniiP—human label) 

Adueiu Sick Effects 

These include chc potential for cholinergic 
tra icity- 


7 et-Jw-xiiCuwv y k'ote-y 

L Observe the patient For signs of chcJinergic toxicity 
(e.g., vomiting, defecation, dyspnea, tremors). 

2, Atropine is antidotal 



nticholinergic Drug* 


The action til anricholinergfe drug* is the opposite 
of that of cholinergic agents. They block the action 
of acetylcholine: at receptor sites, in the parasympa¬ 
thetic tipttvtxii system. These dtugs may sdso de r 

serf bed ;u p arasy mpaih ol y t Ic because of their ablliiy 
il> block the passage of impulses through the para¬ 
sympathetic nervesr Their action produces muscle 
relaxation- 
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Clinical Uses 

Anticholinergic drug* can be used for treating urge 

ltKondnetir» by promoting *‘he tettnclon of urine 

in the urinary bladder* 

Donagv Fornu 

I- Pn>pimtheline (fW-Bartthioc —human Udbfcl) 

2. Er.il yl 1 1 yi'ciC■ Efcf fBuseopem) 

Adverse Side Effect! 

Threw indude decreased gastric motility and de¬ 
layed i^istrif em prying, which may tlecfisise the 
ahsorpiion of other medioibnL 



Adrenergic blocking agents disnip: the sympathetic 
nervous system by blocking Impulse- transmission at 
adrenergic neurons, adreiucigic rreeptoer sitn, or 

Thew agenx# also may tx dc p 
FcrLbed as sympadiolyiLc agenda because of [heir 
ability to block sympathetic nervous system stimu¬ 
lation. The classification of adrenergic antagonists 
i.% KispJ tin [heir sit** <if Action (i.e-, alpliii Hex Ice ns, 
hem Unckra, l>t autonomic ganglionic Mockers:}. 

AiphQ-Adrener'gk Antagonists 

Alpbu^idrenerEx antagonists relax vascular smooth 

niuMule, erihiiciLe peripheral iwodllsckm, and de p 

crease blood pressure by iireemiprlng the acclnna ii 
sympathomimetic agents ax alpha-"adrenergic recep¬ 
tor sites. 

Ctbikul UiCfl 

In the urinary system, these djups reduce internal 
sphincter tone when the urethral sphincter Is in hy- 
pcrtcumSf This action h useful in the treatment of 
urlfwy rt’leiUuiil heCilifttf of detrtiaOr Jniflexia or 
functional urethral ohsmjcium. Praarain b effective 
in controlling moderate co severe hypertension, 
which may be a complicating factor In chronic renal 
fi’ijlure. 

Dosage Form* 

I, fhcnmrybenomine (Dibcruyline—human label) 

2- Miosgolirie (Semricm.) 


3, Moraylytc (Carlytene) 

4. Prazosin (Miniprca—human label) 

Adverse Side Effects 

These include rapid decrease in blood pressure* rc- 
sultlrtg In weakness or syncope after the first dose erf 
praaoiin- This is usually sd/'liwitrflg- 


Technician*y Note# 

1. Prazosin may be used alone or combined with a 
diuretic to produce the desired effect 

2. BtGfluM tflphrt-adaeriergK: Antagonists turc me¬ 
tabolized by the liver, dosage modification h not 
necessary in patients with renal dysfuncton. 



Bcta-adrcncrgic antagonists inhibit tine action of 
cai-Kclioiacidiits rmi.1 other Hympinhomlmetlc 
agencsac beca-adr-energic receptor sixes and thereby 
inhibit stlmuLarion of the sympathetic nervous 
system, 

UJiijicuJ L’stitt 

These include oonrrol of ml LI to moderate hyper¬ 
tension associated with chronic renal failure. 

I AiAuj^t FtpitiI 

EVoprarulol {Inderal—human Libel) 

Aatvmr Sadr Effect* 

These include detttait’d C3irdifre 4 hi tput fti'td tliti 
prooKukm of hionchnspasDi- Therefore, caution 
shLHilJ be exercised with their use In parterres with 
cardiac oar pulmonary direaK tCbwgilli 1991). 


TechntcCcwvV bJetefr 

Combination with a duietic is- common because of 
the tendency of be^a-adrenergir Antagonists to cause 
satt and flud retention. 
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ACE inhibitors block the con version of angioten¬ 
sin I to angiotensin J[» d«i«» aldosterone secre¬ 
tion, reduce peripheral arterial rtSBtldJfie, end H ih 
viare v^wcorutrki u m. 


Clinical Uses 

ACE Inhibitors ore used to treat n™ responding 

hvpe-rtensmci i*t miklerale to severe liypirleruunl. 

Dosi^ge Foimi 

L Benazepril 

a. Fuattltor (veterinary label) 
h. Itenaxetml Lnrensln (human Libel) 

2 , Gaptopril (Capoten—human label) 

3. Enalapril (Enacard) 

Aikvrw Effects 

These include canfipdicariona in. parienu with rend 
insutlkicncy caused by excretion by the kidneys. 



A vasodilator or calcium channel blocker may he 

■vii hsl lE iiE4!lI l-.'i in uslJ art combination wslh Dlher 

medications If previous drufc therapy in control 
hypertension fails 

CUhImI Usss 

These drug* are used ro treat runie&pafulkng liypor- 
Knskm. Dopamine may he used to pramewe diuresis 
in patients unnapansve to loop nr omiutic diuretics. 

f Ju.fygu' FirtTlS 

1. Vasodilator* 

a. Hydralazine {Apresolrnt—human label) 
b- Dopamine (Intrcpin—human label) 

2. Calcium chanriv I blockers 

a_ DLlilaiera (Cardliem—human label) 
h. Verapamil (Isoptin—human label} 
c Amlodipine (Nonrare and Besylnte—hum an 

bJbd) 


Adverse Side Effects 

These include hypotension, edema, conduction 
disturbances, heart failure, and bradycardia 
(CowgJll, l l >9]}.. Hydralazine u eKcueud by tIil* 
kidneys and requires dosage modification when 
used to treat hypertension in patients with renal 
fail tire- 


Antidiuretic Hormone 


Anlidiurt'lic fant unite (AHH) ls nonibilly ml: rtf led 

by the posterior pituitary gland. Thi* secretion 
regulates fluid balance in the body. In some- condi¬ 
tions, such us pituitary diabetes insipidus, this hot- 
umn e fails to lx 1 SytLthttired or excreted prOpedy, 
kind polyuria and polydipsia iycciit. 

Clinical Uses 

ADH is used to treat diabetes insipidus. 

Dosage Ernst 

VaBopres5i n (Pitrasin—human label} 

ActwtH SWt Effect* 

These ore unerMfimcwL 


7 ecKnlcUin'y h'ot&fr 

Chlorprap-amide (Diabrrtese.. Glucamide) e. a hu¬ 
man pmduct that is used to control type M diabetes 

mdlitus. II potentiates the action of ADH and may 
be used to pest mild diabetes insipidus. 


• tq 

s i 

LJmlary lICilI iiltfr.-s. are lim'.I Il:> pmiliLCe kiei.l unite, 
which assises in dioaolvong and preventing fhrvna- 
tion of struvite uroliths. Since the introduction of 
urinary acidifying diets, urinary addiAm have not 
Inxn tout in-fly [Xf.icribfdl. 

Dosage Forms 

1. Methionine (Methigel, MethicvTabs} 

2. Amitucsniuin chloride (Uroere) 


Hilary Acidifiers, 
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AdKTH Side Ejffec f s 

These include gastrointestinal diEturbanc« r These 

products jhoukl not be admin tele red 10 pfiiieno 

with hvck liver,, kidney, uf pancreaiLc disease of to 
those who exhibit acidosis. 




TechrtioLajvb bioti&fr 

It is very important to inlorm clients who may change 
Irom i&ng an aedrfier Co one of the available oeddy¬ 
ing dieis thatvdde the diet is being administered, no 

mdifierEj sail, vitamin or mineral supplements, or any 
other Food items—other than wfr^t is allowed in Che 
diet—should be given to the patient. 


•id 

Xanthine oxidase inhibitors decrease the product™ 

i:l uni! iiciil ;iiilL an?. ieevciL in tL7iiLbm;Ll ix ml wirli ;l ur.iCt: 

calculif-lytic dice for the diriolutiLffl of ammonium 
sKid urate uroliths. Once dissolution occurs, a uilnc- 
alkalizing, li.w-pn.RfLm low'purine, bw-oQulate diet is 
usually pteSCriiwd CO prevent rvt;i irrfiKf cf UlOllths- 

Damage Form 

Allopurinol (Zyloprim—human label) 

Adfcvr.ft! A id if EjSbcti 

These an uncommon, but because excretion Liccurs 
via the kidneys, rhe dosage may he altered in pa¬ 
tient? with renal insufficiency. 

■ 


Xanthine Oxidase Inhibitors 


T r echtxCc£a#is & Mats# 

In cases of recurrence, albpurind may once ogam 

be prescribed. 


7 , 


Urinary Alkalizeirs 



Urinary alkalirerE may he used in the management 
of ammonium acid urate, calcium oxalate, and cys- 
tint/ uivlithidSft- 


Draoge Forms 

1. PbtBssium citrate (Urocit-K—human label) 

2 . Sojiuifi hLi^nhiMirilc, administered tini n> 

3*. Ttapiunin cahleu (ThJola—human Label) 

Adverse Side E^cti 

The*? include possible fluid 4fld electrolyte imhiih 
anct wiih die u^e of .sodium bicarbonate. 


PHARMACOTHERAPY OF RENAL 



Because the renal cot rex produces erythropoietin, 
chronic renal failure can cause H.n absolute or rcW 
tii-f deficiency in its production. The rewlt<uit 

compliciUioiL is ncirmncytic, nnnnnchjombc ane¬ 
mia chin is classified .is nonregenemrive. Parenteral 
androgens, such as randrolorie (Durabolin.) and 
testosterone cnHnthate P are capable 1 4 stimulating 

ihr production id red blood cell pfwuRots find 
may Increase ihe level of erythropoietin. InjecEkma 
of recombinant human crydiiapodetin (Epogcn, 
IVocrit) have been shown to correct anemia assi.se i- 

ured with chronic renal failure (Ettlnger, 20CQ)- 

Whena regimen of erythnYpoLerin is administered., 
packed cell volume (FCV) values should he mnni- 
tored on a weekly basis until improvement is 
readied, and until afteT the dew ha*- been de¬ 
creased- It iilui rmay be fidvhable io place animate 
on supplemenml iron ;u an adjunct in supporting 
RBC production (Merck,. 2C06). Vitamin D sup¬ 
plements may he used in the control of renal sec- 

cirichiry liy|-»er|^iT;it1iyni3ilisiN. K, iL:;illml (;. 11-. ilr ir«l l 

and dIhydrocarhpueroI (Hytakerol) may he used 
for this purpose, Serum calcium, creatinine, and 
phosphate levels should he monitored in pat rents 
receiving thii therapy because hypercftkcrtlia-, hy- 

pei-|di.:iS.]i|i;LlHtnui, nr lI^I c Mur.al iiiii rami I iunetkirl 

can occur (Ecdngcr h 20C0). 

Epoetin Alpha (Epooen, Phocbit) 

Adverse Sadr hffn:t.* 

I licsf include local w systemic allergic reaction an 
animals and pain Luccurring; at the injection sire. 
Headaches, along with seizures, have occurred in 
hum.ms- 
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OF URINARY 



Ecdn^er (2000) Hates: ‘’‘’HiaimamLofik: agent* are 
selected far management of urinary incontinence 
when urinary tract infection, mnphdogic abnor¬ 
malities, arid rttacharuCfll typw of rxCrAive outlet 

rtSuinnCt: have I'tcii excluded SBpuS&lble Causes i:l 

rhe problem." Urinary iru:on.Ejneiice may be de¬ 
scribed as a neurogenic disorder or a nonncuroqenic 
disorder; A neurogenic disorder is evidenced by a 
neurologic lesion that afiectt iIik upptir motor m-Lo 
ron segments or the lower motor neuron augments. 
When upper motor neuron segments arc affected, 
the result is a spastic neuropathic bladder, 

DetrutE.tr mudr wntiactijotte are ntutriftl, Kit 

and Lirerhtnl farcrlnru are iibnuminL There¬ 
fore, ;■& the bladder fills with urine, contractions 
occ ur more frcqucnrly (hyp l l t co n tr fic t i l i c y 1 and 

bladder capacity decreases. Al#i P contractitm erf the 

detrusor rtiujcle .ukI relaxation trf ttw IJItM I IT-11 

sphincter often arc nut coonlinamd. This results in 
interrupted, incomplcrc, and involuntary urination. 
Flinctionnl urinFiTy obstruction and urinary re- 

tent Lon may also he present- When lower iirtotot 
neuron gegimeius, ate affecred, the rsulr is an 
atonic, neuropathic Madden Wish this disorder, 
d ecru so r muscle contractions arc abnormal and rhe 

wnstion of fullness is absent w hen the bladder Alls 

(hypiHjLHilmCl i111y). This Ciiu.*t;s I he KUilIlL^t Eci ilisr 

rend, and eventually, bladder capacity increuses. 
Bladder distention may cause damage to Ehc tight 
junctions between E.mcn.*h muscle fibers. Urination 
eventually OCCAM'S whtjci prrssi.ire HikliJe the bhidldw 
exceeds urethral oudec resJacance. 

Nanncufqganic discrete rs occur as a result «rf 
s^me type of anatomic anomaly of the lower urinary 
tract- In the young dog, this is usually a cnntteruUil 
anomaly. A CLHigtriuial anomaly seeti In ymin^> fe¬ 
male dogs i.s ectopic ureter, which c.mses. constant 
dribbling of urine, This incurs-when the ureters end 
in iihnanmi! places rather thiin at norm-nl sphinc¬ 
ters. In the older tlcig, acquired anattxmk anomalies 

are usually ri^vinsibh: for nnnneujL^eiue dasiitdcrs. 
Conditions char commonly cause such problems, 
include cbionic cystitis, chmnic unetbriris, neopla¬ 
sia tmilithirtia* and puNtMirnkal adhesums. Other 


nonneurogenk diigirders inc hide functional abnor¬ 
malities such as UTcthr.nl incompetence and partial 
urethral cihstrciLtinii. Qlle type of ruinriei.mij$tnii.: 

urethral Uttomperunee is often wtn in spayed fe¬ 
male Jogs and is usually rqunsivc to hormonal 
therapy- Once the cause of the urinary inconti¬ 
nence hte been identified, nwdied -nr surgical nuin- 

agemgru begins. If a n il>i-^IkiU iklc sbnQflnrfltY i-* 
causing urinary jnconrincnce, sjurgkal correction of 
the problem is necessary, 

Medical mana^emmT may in dixie treatment foT 

intfUmn, i( prK«*iil, and Iital iiut.I 1 1 ir lliu triMso ill 

the urinary Incoulnance (e.g., urethral incompe¬ 
tence, bladder bypeimniractility or bypocoiiftiBCtil- 
ity )r DiugE used in the medid raBnagenKcil of urinary 
incontinenie include the previously mentioned chfr 
line rye ajpnkva, antid\nlJneiJ|pfas p alpharadrener jlc 
anriaspniuE, smooth muscle relaxant*, skeletal muscle 
Telaxancs, tranquil irer^ alpba-adrenerpic s^rorkiscs, and 
horciiuncs such Euab^gcn and testwterune, Table 6-1 

■nnllLiifA clii-tt Lln^s list- ejisy rtflerei'LCf. 



Urinary Tract Analgesics 

Phenazopyridine 

Phenaanpyridinc is used in humans as a uiinacry 
tract Bmalgwic- It un be Knight o^r-tbe-c'Eninter- 

It Ciir'h hr *rit:d ;iU ic’&u nr wnh siilriu dnay;.i. Its use is 

contraindicated in felines because they are quite 
susceptible to dose- related met hernial obi nemia, 
and oxidative changes in hemoglobin may K* im- 
v^fslbl*, cOiLsicig ft-Jtmatkih trf H^iu: KhIiks :mj 
anemia fOabome. 2001). 





Amitriptyline 

IXiAdijff FrttUl 

Amitriptyline (Elavil) 


Amitriptyline bus miniy properties i'nd has bevn uped 
in ticutanir icsttirslitial cystitis in humans. Il.s iiii:!l:Ii- 

anlavn Ls iuje fully uxidetstL.T>d. ArmEriptyline is u 
tricyclic aniidepTcsEani and arudolytic Jru£ with an- 
ticbolinerfik, aniihistamink, Hnci-alpha-adrenerpic, 
untiinlbunmaMry, anJ aAulgvsk pr i :Tpi. t Ttie.-=. It hns 
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Table 6-1 EliiinnaCullu; rsipy of L riiiur?. I.H£OAfllieAC£ 



Bethanechol (Urecholirie) 
PTopanthekne (Pro-Banthne) 
Butyl hyasanc (Bustapan) 

Pharo^Mniarnine 

(DibenTytine) 

Ncer^ojirie [Sermion) 

Mcnsisylyte (Cartytene) 

run-r»opropa?ine (Jenctone) 
Dantrolene (Danlrium) 
Diazepam (Valium) 

Phenylpropanolamine 
D^thy^lilb^rol (Df S) 

Tcstoslcmnc cypionabc 

tetostefone pre^ionate 


Cholinergic agonfr 

Anlicholingeric agent 
.Anlicholingefic agent 
i"Jpha-adrenerg.ic anisgwrst 

Alpha-adrenergic anlagonet 
Alpha-adrenergic 
Smooth muscle relaxant 

Skeletal muscle relaxant 
Tianquihzcr/skcfctal muscle rtlwnt 
■yphd-adrenerg.it agonist 
Antjwflasfc esirogen flwimcne) 

Hortrronc 

rtoimone 


Examples nf iiMli ca tions 

Bidder hypocontrartilrty 

Urge incontinence, bladder hyperconlractilily 

Urge inoontjnencc. bladder hvpcTconlractilrty 

Urethral hyperreflexia 

Urethral hyperretiexia 
Urethral hyperrdlexia 

Urge incontinence, bladder hypercontfactilrtv 
Urethral hryperreflexia 
Urethral hypcrrdlcxia 

Urethra! iwompelenoe 

Hormone-responsive urethral iniy^mpetence 
htormonc-rcspansivc urethral incompetence 

Hopff»ne-r«pwiswe urethral incompetence 


been itscJ extensively for the treatment of interstitial 
cystitis in humans. Although it it a popular drug, its 
exact medianinm id action said therapeutic value In 

iDanafging parknu with uiR'rsrirfal cysratis remain 
unknown. Th is drug has been used roc curly for symp¬ 
tomatic treatment of idiopathic feline lower urinary 
tract dicHR (UUIU) (Osborne F 2C01). 

AdKTH Side Effect* 

Many Bide effects such as dry mouth, Tap id heart 
rate, and sedation (i-Cr* antihistamine effects) are 

iL.:i;i1tvi with thb drug. I lid 1 Cflti Cause 

heart ionic by. Samediruesi nt may cause eats ro h2 
less interested in prcH/'ining themselves. Addition¬ 
ally, weight gain may occur (Fapidi, 2002), 

G ty cos a min og fy cans 

GlyccwumlnL^lycuLVi (GAG&) are found covering 
chc CTansitional epithelium of the urinary rraci. 
These urothelial GAGs have the iihjIity to keep 

cnktcKtfjsanbfns sod cryttsJs horn adhering to l In/ 

bladder wall and limit the uanjaepdihelLal movement 
of urine proteins and solutes (ionic or mminnic}. 
Defects in surface GAGs ami subsequent UToihdL.nl 
permeability fins bdifrred to he a factor in the pith<v 
genesi* feline Idk^arhic LU'll) 2D01 >. 


Pentosan Pglysulfate Sodium (Elmiron) 

Clinical Uses 

Often uAed to inrinjirjie human inH'TstitUil CyStatfe- 

Uscd rn reinforce urfidielkal GAGs anil ro reduce 
transitional cell injury 

Adverse Side Effort-:* 

The safety and eiiiCriLy of petitpoly sulfate ot 

other GAGs tor the rreatmenc of feline LUT'D have 
not been repom-si. This rreacmcnr remains a logical 
choice, but it is not possible ro make reiommenJa- 
tHjos iit tlvb time fCWxirtie, 2001 )- 



Epakitin h a <rhitosen-h*sed nutritiunfll supplement 
made from a polyssctharkde fs-EnKiwd from erali 
and shrimp shells, 

duviool Uses 

I'n :lI ml i iiiioniiiition states thiit EpflUtin hinds 

phosphorus in the IraMclne, causing phL.^phorus to 
be eliminated through the inte-sriruil tract. Reduc¬ 
ing the amount of phosphorus absorbed then helps 
tin luwer the elevated levels of phosphorus noted in 

tun a I failure. 


Copyrighted mate 
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Azodyl 

Asudyl product information claims that this prod¬ 
uct has the potctHtal to reduce the suoremla o( vt* 
nal failure through "enteric dialysis,” 



Veterinary Technicians have a viral role in. the care 
of paricnii with pnoblnm chat affect the urinary 
system. This role Includes providing client support 

;md $duc4tkm, carrying out pattern mining care, 

performing necessary bboraenry or ndioloplc nx- 
aminn cions,. giving surpic;il assisr-nnee, and under¬ 
standing the varkw drugs and diets available tor 
the treatment of renal dtaease- 
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REVIEW QUESTIONS 


1. WIi.it structures connkute the urinary syanm? 


2. Name two drops that arc contra indicted in 
uremic patients-_ 

H. Renal danlii£tf uiiiy h u caKgOftad hs 

»■ 


4. Enpl ohi how diuretic! wi vrk. 

5. Wh.ni supplement may he administered in, 
conjunction with loop diurecics? 

6. ACE mliilntum hJftck the conversion ofwglo^ 

rensin I to - 

7. Urinary acidificr* are used to produce acid 
urine, which assets in dissolving and preventing 
dit: fbtmatlon of 

_uroliths. 

ft. The renal cortex produces 

_; thus chronic renal 

failure can tuure on absolute or relative 
_Jn mlijCI ilhI- 


0. Why ih famaemlde referred to aa a loop dlnrerieJ 


10- Where is ADH secreted?_ 

11- The ureters_■ 

;i. ariyniilrj ImiYi 11u: urinary hhtdder Siul lend 

to ihe ours id t of the body 
h, originate from rhe kidneys and connect with 
the uri naiy bladder 

C- Sft found IfiS'kfa the iwphttstlJ 
d. ajc found inside the gfomctulu*- 

12. Feisistenily high blood pressure is known as 

~i 

a- hypertonus 
li. hyperkalemia 

c, hyperranaion 

d. atony 

13- Diuretics are used to remove_ilukl- 

ri. Itiinxcdlubt 

h. exEfacellular 

14- Antidiuietic hormone (ADI l) is normally se¬ 
creted by rhe_pituitary gland. 

<i. anueriCir 
li. pc^rtrLor 
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3 5, What supplement may he admin intend in. con¬ 
junction with loop diuretics:' 
i- t ■■ilcimii 

b. Phosphorus 

c, Aluminum. hydrochloride 

m 

J. PoteBEbuni 

](>. Urinary acidifim ?re used tu produce acid 

unite, which umIsh m dis-nds-mir and pruvunr- 
inp the formic Slui of 

a. calcium 


c. unrvnty casis 
J. hocrerfa 

37._bi a medical term for bloody urine. 

a, Hematuria 

b. Hcmolysb 

e. HemampoLesks 

d. Uremia 


IS- Whac part of the kidney is responsible for the 
rcahKjrptktEt, nr the xcretbau of aatflin sih- 

stanset? 

a. Nephrons 
h. Tubules 

c, Glomerular filtrate 
d- Bx tricdluhir fluid 

19. r.menis ss iih renal failure are ai a Itsssr anes¬ 
thetic risk than patients with normal renal 
function. 

a. True 
h. PoiUe 

20. Loop diuretiks Inhibit rhe tubular reahsorprion 

of_. 

a, calcium 
h. pin ispbi jtmS 
c. sodium 
J, potassium 
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VI UIIUIVI 


of Cirdte^HulM Dnifi 

POSITIVE INOTROPIC DRUGS 

Cardiac Gtytosides (Digital^) 

Catahobiflines 

feopf&tnmiD} 

Dcp&rvot 

Bipyndme Dtrrvalivci 
ImjErnpic. Mittd Dilator 

Armbandon- 

ANTI AH RHYTHMIC DRUGS 

Class Eft 
Class Lfi 

torain kit one! .ifeyfttninp 

Claw Lt 


Class II 

tojrawtaf 

rttowtal 


Cxker ffctB Bhd&s 

Class Ml 
□ass W 

l/feropflmtf ffy&Qcfrkxxfe 
Brfthzm 

Other Gass IV Anlianhythmiia 
VASODILATOR DRUGS 

tydralazlM 

Nitroglycerin Ointment 
Prazosin 

Ai^ii^ei^in-Cjoiwiiir^ Cnzyme 
Inhibitors 

DIURETICS 

FucoKfinide 

Thiazides 


spiiwotottone 

Dietary fttanagemejil of Hear! 
Disease 

Aticillwv Trf.?IinHiI of Hear! Failure 

brnnrtiodilaiws 

Oxygen Therapy 

Sedition 

Aspirin 

Thwatccentesis and AbdonwHKfintesis 


CHAPTER 7 

Drugs Used 

in Cardiovascular 

System Disorders 

Learning Objectives _ 


A.Ilit mgihptjg rluv dwpt^r. ypu duiwif h .■ahli* t\1: 


I E X:sc rah«_- the basic anatomy and jiliysidlcgy of the CanhovascuLaF 

system r 

r 

2- Ll-54: (out LcimpvnsiiruTy m^hnnlmis of the CHalkivstfoilir ■vstem- 

3. Lisl five bu*\c ol^ucElvts H'l lE li lrL-.iInvt.nl <tl cilriliciW^SCuLr disease. 

4. DHtcreriTt.itL- between-an inotropic and a chipnanopic Jcmc 

V List and describe the indications. physiologic effects, and tox ic 
sivk effects of the cardiac <dycoside*. 

6- Li>1 ibf Iihit L.ilriri^ru'-<il ; ? nHt;irrhylhmif drug* ond give in 
■example from each d^jL^ory. 

7 Li =-t potential adverse side effects of the am-Larrhythmic drugs. 

8 Describe the actions and potential side elfetM if the vhbc^lEhcgt 
drugs, 

‘.J. De^Crihu 11ie :ilIii>iis .miJ |■ lnIl 1 1111;kI deb u s IIUs’I>l^I IlvL r .nlguHin imci 

convening enzyme (AGE) inhibitor*. 

10 Describe die actions ;md potential side effects of the diuretic* 
used to treat cnnlit^Hiutat disease. 

II- IX'HLnhi 1 ihr! putpu^ id dii;l;uy «xli(iift ri'MnelKin an I Jig I her. ipy 
Of csfdLwMcu.br disease. 

12. List .moilary drug* or procedures iliac may be used in the treat¬ 
ment of cardiwambi disease. 
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E¥ TERMS 


AFTERLOAD The bbs istance (pressure} in arteries 
that rrxia be overcome to empty Wood from the 
venfricfo- 

Arrhythmia (Dysrhythmia) a variation Iram the 
normal rhythm. 

Automatic it* The ability of cardiac muscle to gen¬ 
erate impulses. 

Bradyarrmythmia Bradycardia associated with an 
inregularvty of heart rhythm, 

Bradycardia A slo^er-than-np-rmal heart rate 

Chronotropic Affecting the heart tate. 

Depolarization Neutralizing of the polarity of & car¬ 
diac cell by an inflow of socfcum ions. Depolariza¬ 
tion results in contraction of the cardiac cell and 
renders it Encapahk of further contraction unbl re- 
polarization occurs. 


Inotropic Affeding the force of cardiac muscle 

C 30 rrlradion. 

Preload The voIlrik of blood in the ventricles at 

the end of dtestole. 

Premature Ventricular Contraction (FVC) 

Contraction of die ventricles without e> correspond¬ 
ing cqfitr^ctiqci of the atria,- PVCS arise from an 

irritable focus or foci ri the verrtrictes- 

RepCharuation The return of the cell membrane 
to its resting polarity after dqxihrizetion. 

Stroke Volume The am our it of btoad ejected by 
the left ventricle with ttdh beat 

Tachyarrhythmia Tachycardia associated with an 

iregularity in normal heart rhythm. 

Tachycardia A fasterthanmormal heart rate. 



Heart disease has a relatively high incidence lit vet¬ 
erinary medicine. Studies have found that appiusi- 

rnately 1 1 1 ■‘if nf 41 II dogs presented C< 1 veterinary clin- 
•ch exhibited degree < if heart duetae (RlhiJi* hush 

et si, 2030). !l le.uc JL-iL-nse may ho congenital, or ac- 

quiied, However, the acquired form L+ccounts for 
imwt ciises- The inudknee and c^use may vaTy from 

k n . il ini 1 I n li n il it ill. \ I L*:lrl w: inn . 11 ncj; ar-ti ;iL:t > v.i 111 % k 11 

it large | oi ventage of heart JLslmml- ili some parts of 
die country, whereas acquired disease of the atrio- 
ventricu^r valves or myec-ard iim hits a more uni¬ 
form Jritril^uttoii. .A.L.j;.pnne?d dis^iise ij envouritertftl 
niLxre often lit uldei e mm a. Is* and. CLsngtminij disease 
1 * more prevalent in ynunger ones. 

Whatever the cause, treatment of heart disease 
ms often individualized to the pfintiralar patient at*- 

eundilig It? Li'niMi, dwyietf nf progression, ;1 ixl owner 

LonpeiaiiL^n. The response to treatment must he 
monitored caTefully and adjusted while the disease 
progresses, causing pHir liver or kidney function, or 

while tuxk: side efft-els develop, Scime can.lioVrisi I ii- 

6ar drugs have a natfow margin of safety (i_e., they 
arc potentially tt>xic at lowdLTses)., and failing liver 
and kidney function may reduce the body's H.hilicy 
tii metabolite or eliminate the*e drmss- 


Bei£;siisf v^lL-rinsary iLclinteLaTi* are often ilia 

person* who monitor the progress of hospitalised 
patients, they must be aware- of the signs of cardio¬ 
vascular disease and of normal and ahnnrrmd re- 

spt1n.sL.1%10 ilnigs uiei.l to treat this disease. 


ANATOMY AND PHYSIOLOGY 



The heart is a k lur-chiumbtred pump that is respon¬ 
sible tor moving bkmd through the vascular syE-rcm 
TTie two dorsal chambers are called tirriti. and rhe two 

veHitnil i>Ti;imbfn. ;irt" callnj e-V?iir.u:L:\ (Ffoun- 7-1)- 

Each of die chninheK is mmptiAed primarily of srnxng 
muscle tissue called mYitardfom. which contract co 
epeer the blood. Even chisui+i the heart is considered 
<me wraxi. it hinerkms as two pumps (SpmeLli and 
hi.*, 1978). 

The right atrium and ventricle constirufe the 
“right- side pump* and the lehr atrium and ventricle 
make up the ‘‘Idt^sklc pump " Blood from the general 

einaiLilicin TLiluriiH hy vvjiy iR (lie vfcirul l;;iv.i lo 

right atrium,, enters the right ventricle through the 
rigbr am oven nr Leu Hr valve {tricuspid valve), and is 
pumped through rhe pulmomiry artery do the lungs- 
In the lurwp, the bleu h.| gjvn up anbuft dicwiiJe and 
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Vena cava 


SnoelrLaJ 

nude . 1 


Lett aflnum 


Riy 111 Hisiurti 


Lvft alrk^'entriciil^r 
vaiva ftnirel) 


Le*i veninele 


Right 

vEntr'cte 


AirK^wIricula^ 


RWit 

alrcvsnUncuiar 
valve iltficuEgidl 


Furkirys 

libers 


Figure 7-1 

Sdie?m0hr; fli* Hwt ?nd ifcj QmJudiwi sysfcm 


picks upuxygciu The uwygcriBtcd blood returns to the 
tve^sn vim due pulmonary vein?, when ft ftlUihv left 
atrium, passes Ehnugh the left atrioventricular valve 
(mitral valve).. and enters the left ventricle The mi- 
ctt! 1 and tricuspid valves swing open when the atria 
contract rirK.j scuip shut when the vmt rur le* contract. 
The closing of due valves ;is the venrrlcla connacr 
prevents- blood from flowing back into the atria. The 
left ventricle then contracts and ejects the oxygen- 
Bftd blood through the noeta out inti' the brandling 

inrEunta, Th™ jirlL-TW-’s iJivii.Se irtlo arttrioltfs and end 

in the chin-walled capillaries rhicnighout rhe body* 
where carbon dioxide is Loaded to the blood .uid oxy¬ 
gen is unloaded to rhe tissue- Because the left ven¬ 
tricle IVfeUfl TA-Tjtt Imrder 10 pufrtp bfood din iijghcjut 
the hjJy than the fi^ht ventricle muse work 10 pump 
blood to the lungs, the left ventricular wall b thicker 
dun the right ventricular vail. 

The pimping action of the h-eart is divided into 
two —systole and dteile. Systole ft ihe pe- 
riod of contraction of the- chambers* and diastole 
re presents the relaxation phase when the chambers 
are fi.1 ling with blood Because each cell in the heart 

ta capable of (contracting: jponnjieM«ly P rhe Inrst* 

aerkm of these cwo phases must be carefully c£Hidh 
nated to crcarc an efficient pumping action. Dia¬ 
stolic time must be adequate to allow the atria, to fill 
completely, and atrial systole must occur shortly 


before ventricular systole to allow the ventricles to 

hll maximally- (Jorodlnatlon uf iIkk rwo phases i* 
achieved primarily through a wave of electric activ¬ 
ity that arises in a specialized group of cells in the 
Tight atrium iind then, is conducted through*™* the 
iiirycKUxdiutii hy 41 special CiWidwtiuii system. 

The atmciurM that inn k*i up i\m cardiac cnnduc- 
tkin system (see Figure 7-1) include the sinoarrial 
node* the atriovrntricuLir node, the bundle of His 
and its branches, and the PuHkinie system- Under 

nhiioriEiiil cendi clous, pSIlS of E114! iniyviLiiirdiiiiQi. m id 

conduction. system are capable of ^poncaneoue dis¬ 
charge. Normally* however, the sdnoatrial node 
discharges most rapidly and spreads, a wave of depo- 
Liriuitii'<ii i>vtr ni in a i nil tig iireiLs 4 if thft hcatt before 
they can depuln.rise spontaneously. The rate of dis¬ 
charge of this node therefore controls, the heart rate 
and is called the cordioc poemtakev, Impulses gener- 
aid by the sintAtrial node travel over the Htrifl to 
I he SirLovencriCul^r node, lace a bnel delay (nhiul 
0.1 .second) in the amnventricular node* travel 
down the bundle of His to its- left and right branches, 
and puss into the ventricular muscle via the 

ftitk Inj^ libera- Myocardial cclU are joined cogcilwf 

by siEuaur&caiy tnotfcolai^ dish and by fusing of 
cell membranes into an interconnected mass of 
cells called a nxicyfrun*. The syncytium of cells 
in the atria is separate and is insulated Ifom the 
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syncytium in the v-cntriclcs (Gan eng, 20C'3). An 
electric stimulus from the sinoatrial node is traiu- 

mitred CKvtf tlif entire iitTiiii iftjusi by i hr syncytial 

arrangement ctlla. The impulse nor, however, 
rransmiircd directly into the ventricular syncytium. 
The impulse first must he picked up and transmitted 
^ the AtriovcntTiculftr node thntoigh its Conduction 
frysrrin u 11lit; veturiLijliii- ^yncviuim. Srlmul;ii;ic?n uf 
a single; atrial or ventricular muscle liber causes rhe 
entire atrial or ventricular muscle mass in contract 
hfs n unit. When situations cause spontaneous depo- 

D;iriZLili 1 hi id 4."miil;i,c: muscli. 1 l>t uhiunrmiilil iws 4 it the 

canduciLon ffyirerri, arrhythaiM may occur. 

When a cardiac cell is stimulated by electric 

■ 

activity that arises in the sinoatrial node, it under- 
j?ies defHr]sri;:itiim <md contTiKts. Depoliirisii tion i-- 
characterised hy the rapid Jnflg* l d’ sodium Inn* 
into rhe cell through channels or “gaceE," rhe 
dower influx of calcium Lons, and the outflow of 
potBBium ions (Figure 7-2)- Until the sodium, pu-- 

I: is>iu iai, ..lull I C ; 4 nun 11 Mis Uuivz Tt-lumfd Co I lit: fs> 

skioru they hud before depolarliarittn, rhe cell is in 
a refractory period (Figure 7-3). A cell in an abso- 
lute refractory state cannot normally depolarise- In 

a relative rdtflR tiJty period 3 however a cardiac cell 

can depolarise ;j|zu i 11 , bur die anlmulus must he 
stronger than normal (Bill, 2006).. A refractory pe¬ 
riod is essential tor a cardiac cell bo prevent it from 
remaining in a constant Mate of contraction as the 
result c»l'MiClHihiQuni by recycling Impulses- The TUr 
turn of the Ians to chair original positions b brought 
about in pan by the sodium-potassium pump and is 
Hin e-Fsentfirtl part of the repotriiarior process. 

Si limned fleet Hl; ;w,tivity iitisiny Jtihii the cunt nil,: 

dun L>f ail heatT cells represanrs the- eleutn ieardiu- 
gnam (Figure ?-4h with e u ach of its waves signifying 
iictivicy in a particular area. 

Ev-rn thnugh the heiirt establishes its own inher- 
eill r.ilK L>f Ill'll mu, ihii rate is subject 111- outside 
influences through the amnnomic nervous system. 
The sympathelbc portion of the autonomic nervous 
system, through beta-1 receptors* produces positive 
ehmmilrupie uud Lfwilrnpii.: effects Ofl the Siejirl. 
The paruyiopaiherk branch of rhe aumnomLc Lurt- 
vous system causes negative chronotropic effects 
through cholinergic receptors, 
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Figure 7-2 

Depolarization and ^epolariz^on ol a cardiac oeL Repolaiiz^- 
lion: Th-e sodun-potas^um-ATPase pump revues electro- 

lyies to ih&r Arte*.. 



Figure 7-3 

SchemgHr; pi ibe r^rodciry 7^:ni>J 5 Cflrri'JC Cel. rlepc- - 

laruauori (conUMbn), caidiaci rnusde ielfc. are unable to 
contract again until tric^' unckirgaoc repdanzatjon. The 
Imr durng they tfrr cn«jbfcj In cnrtrjct i% Ihp reh-rfrlnry 
period. 


The* heart pumps blood rhtL.iu^l i a sericM of urrer- 
icE (urterial croc) ro deliver it to rhe tissues. The 
Imgcr of these uircTies have elnsric prope-Trics., which 
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a 



Figure 7-4 

C-ardkiE events as decided on an e'-edrocardio^am. 


allow them co Btreidi ;inJ recover ■when blond is- 
pumped into them—thereby serving as a second 
pump (Upson, I9fcv8), The smaller arteries are 
capable! of charing dismetet (ccsistritting <rt 
dJlarlnjj) through the action nf smooth muscle in 
dheir wdl* to increase or decrease- the return nee char 
die he.ur must jpumpjigjiiini-r. Stimulation of alphn-0 
receptors causes vessels to constrict, and stimulation 

1:1 heprZ reecffTitKri ectiijo ve$$eU t<i diline. 

flit amount of blood ihai the he.ur Ls capable ii 
pumping per minute is called cordwc oulput; rhi-s 
value is calculated by multiplying t he heart rare by 

tile stroke vrihiffijfi- Fhr jcCroke v«luniif is iferer-- 
mined In parr by the amount of blood That fills the 
ventricle during diastole, called the preload,. and 
die arterial reactance that rhe ventricle must pump 
against;, called the friterki&d- 


COMPENSATORY MECHANISMS 



The cardiovascular system has a built-m reserve 
capaeiry, which allows ic to inclease iis ouiput dur¬ 
ing times of need (e.g., athletic perfbamance) and 


10 compensate for cardiac disease. The bur h;tsiL 
factors of cardiac reserve or compensation are de¬ 
scribed in the following (Bill, 1994)? 

1. Increasing heart rate, Increasing the rate of con¬ 
tract ion incleases caidiac output up to the point 

At which Hie rate liso Fmi that there 14 jusicle**- 

quatu time for ventricular Ailing 

2. Increasing the stroke volume, Up to a point, 

: : in increased force of contraction results in 
iin increase in the amount of blood thiit i% 
pumped. 

i. Increasing the efficiency of the heart muscle, 

4, Physiologic heart enlargement, The heart is 
composed of mwcle that responds to work hy 

increa.sing ic:i siiti uinl htreoniing Ktruiigur. 

Many distuders tan result in cardiac disease- 
However, most chat respond iu pharmacologic tlrer- 
apy fall into one of rhe following categpaieK 

L, Valvular disuse- Valvular insufficiency, a back' 
flow l>t leakage ni blood haekwatd through the 
valve, is a rctarivtrly common acquired heart 
disorder of dogs. If the tricuspid valve is af¬ 
fected, ascites may occur, If rhe mitral valve 
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is involved, pulmonary edema may result. 
Valvular disease- may icnilt from progressive 
hiiuterijil E^iiLb ilisitlI iI as, ln;K.3t-i.|iuilK opening ivl 
valves may also occur and cause disease Insufh- 
ciency w stemreii may be accompanied by a 
murmur, 

• Cardiac arrhythmias- If a foCus of Cardiac 
iIsmih dtpobflifs one of sequence wiih the 
sinoatrial node, kin arrhythmia may result. 
Various types of arrhythmias* including 
tachyarrhythmias (arrhythmias with a rapid 

HUB) Sfld hrjiJyarrliytliinias {kirrhyl lnni:is wrlh 

a alow rare-h may occur. Arrhythmias may l>c- 
cur in the atria (sjupravcntriculai) or in the 
ventricles (ventricular)- Several categories of 
drugs (cfllechedamLfte*, thiobarbitutat-ti, sylfl- 
line, dlunxin, and others) predispose the heart 
to arrhythmias. 

3. MyocandLaJ disease, Cardiomyopathy, a disease 
of the myocardium, primarily affects dogs and 

csft- li may he clarified as congcftiue (the 


myocardium becomes chin and ineffective in its 
pumping action) or hypertrophic (the myocap 

dhiiri becomes thickened and testrLcu vetitrlcip 

lor filling), Each ry pe la often accompanied by 
various arrhythmias, 

4 p Other potential coike of cardiac disease in¬ 
clude CGrtgJcmital ddttts {iight'to'lfift shunts), 
ahnnmn^lfrbei of cardiac i interval urn, vuscuLir 
disease (hypertension), and he.irrworm 
disease. 

CardlOViKiilflr diseSssS willi ih*! grenEesE ■prevj’- 

knee include mitral disease in Jl^s, hypertrophic 
cardiomyopathy in cate, dilated cardiomyopathy in 
docs, "Boscr" cardiomyopathy, and heartwonus 

(Hamlin, 20C3). 

CongeacLve Itekirt fallme fCHF) (Figure 7 ■■ 5 ) 

occurs when the pumping ability of rhe heart is 
impaired to the extent that Medium and water 
are retained in an effort to compensate fur innde- 
l|m;iI£ Curd iac output- If ii assooLitied with exercise 
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Increased hear; rala 
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Figure 7-5 

Pflihophysiolp ^ 1 oi congwHue heart failiR, 
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Table 7-1 Stages and Treatment of Cardiac 

Disease 


Stage 

Signs 

Treatment 

1 

Nona/murmur 

Marie 

II 

Cough 

Restricted sodium diet 
Diuretic 

Bienchwtotor 

III 

Cough 

Sodium restriction 


Reduced exercise 

Dgiial* 


totefance 

Diuretic 

Vasodilators 

IV 

Dyspnea Jl rest 

Oxygen 

Diuretics 

Sedative 

Vasodilators 

Others 


■riiLjleiinwe^ pulmonary edema, atad a^Tis-- The 
heart usually becomes enlarged in. this condition, 
Cardiac disease has been divided into four 
phases according to degree of severity Table 7-1 

lists tliew phrsutti with cotter ponding clinics.! sign--* 

and creamifims. 




TREATMENT OF CARDIOVASCULAR 

DISEASE _ 


Bosk objectives in the treariTrent of cardiovascular 

diN^rise IncBiiiie ihfc (tillowing (FltllfuStf, Z.ODO): 


1 . Control rhyrhen disturbances 
Zr Maintain or increase cardiac output 
a- Increase the strength of contjftcti™ 
1 1 . Decreese ilk afterUind 
(I) Aneriohr dilator 
c. Decrease the preload 
(I) Vcrw dilator 

3 - Rel i«evv il md KCumulatltfMi 

a_ Diuretics 

h. Dietary salt: restriction 

4 - Increase the oxygenation of the blood 

a- Biunrfhodilflticm 


5 , Ancillary treatment 
a. NarmtijM^edatLves 
h. Orvffili 



DRUGS 



The general principle involved in the use of druup 

I lull mipmvT lhe Mrriiyt li ol L.aiilnu lioii h I foil tliti 

heart, even in the presenu of disaaea, has reserve 
capacity toT contraction char can he called on to im¬ 
prove cardiacoutput- Some clinician* advise cautious 
hht of fKnirtiv* inotiopi* chugs btOux can in- 
ectiiKkr rlw oxygen demand ai cardiac muftclc, can. 
potentially damage ihe contractile apparatus and can 
inocare the Tendency fbr arrhythmias. Proof of clini¬ 
cal eftracy of positive inutiupic drug? is lacking, and 
ilu.Hr iim.-! i.i contrcivetttal (Booths 2 DC]).ThtHr ipn- 
larity has waxed and waned through the yean as 
newer, more effective produen have come into use. 



The digitalis compuiind*, (d^jpojdn mid Ji^iroxm) 
are obtained from the dried leaves of the plant 
Dr^ifdrj purpurea. The beneficial effects of these 
cumpoundt have been known for hundred* of years 

ami me lode {]} improved CrirduiC e«.iiLlrnenlil v., 

(2) decreased heart rate, (1) anriarrhyrhuik effects, 
and (4) decreased signs of dyspnea. 

Digitalis increases the strength cf contraction by 
incn?;iMng thfc level of tillduffl ii>rti rivyilahfo 111 tht 
contractile filaments within cardiac muscle cells-. 
This action occurs as a result of iitihibiuori erf 
sodium-potasrium-aJcru^inc triphosphatase (Figure 
7-6). The heart rate v slowed by prolonging atritv 
ventricularconducrinn rim^jnd by Inching para* 
sympathetic, autonomic stlnnJatioiL The primary 
actions of the digitalis dnjps arc to (l) increase the 
force of contraction-, (2) decrease the rate of con- 
Traction, and (31 improve batoteceptot fotirction 
(Hamlin, 2004). 

Digitalb use is indicated in patients with cardiac 
disease that results from impaired cardiac contrac¬ 
tion or atrial arrhythmias as suggested by clinical 
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Figure 7-6 

Efleti of dgitaks on ihe odkinvpotasfiiurivArRasfi pump. Digi¬ 
talis c-ompounds Hodc Ihc sodiLm-polassiim ArP^sc cn^nc, 

reduce the* dinminl ul CJ^ pimped ciul ul I he ck'J during 

repcilanzalicn, and increase ihe mount o[ Ca 3+ available for 

drpolanzarion. 


signs such .is exercise intolerance, weak peripheral 
pulses, pulmonary cdeina a and coughing—or hy 
clttMCftnlkigrtlpfiic i.l iWEncisig. 

dhdcol Uses 

Clinical uses of the digitalis compounds include rhe 
treatment ofCHF, TiTri<ill fibrillation, and supraven-* 

EiLLiuliftr liiehvtiird];!. 

Dosage Form* 

Dosage fenns include tablets and elixirs, Veterinary 
and human label product* ftrt iiv^iilyhU: far dlgn«ili, 
hui diuLCciN icY is Hu Uit'h| j re > 3 1 oiarkeied. 

I. Veterinary approved 
<i- Digram elixir (Cardoxin LS, 0-05 mg/ml; 

Caidouln, 0.15 mg/ml} 

h. DJfjicixin—nor available 
2., Human approved 

n, Digram, for injection (Lanoxin, 0-25 mg/mll 

<lf 0- I llkg/llll in cllll]i|.llf.!>. rlllj vivils) 

b. Djgnxin tablets (Lanoxin, 0.125, 0.25, and 
0,5 mg) 

c. Digram capsules (LanoKicaps, 0 . 05 * 0 . U and 

0.2 mg) 

d. Qlgoxln elixir (Lanoxin, 0.05 mj/nd 1 60-ml 
hocrle) 

Adfvnv ShJc Effects 

AiUltsv side effect* from the use oJ digitalis com¬ 
pound* are often associated with high or toxic .se¬ 
rum levels of drugs and can include anorexia, 
vomiting! diarrhea, and various arrhythmias. Cuts 
iire relatively rtt&re sensitive tfain dogs to twdc 
efifecB (Plumb, 2005). Digitalis compounds 


adversely affected when given concurrently with 
many drugs (cimetidane, metocloprairiide a diase- 

pil.nl, il 3 ilie 1 iolineTgic;H, ami utheTs). < 7 lmi.su ll ;ippn>r 

prime references, for suitability. 


Technician y K'cH.e f y 

1. The bioovoilability of digtwin varies from SOTti in 

tablet femr to 75% to elmr form, and jdjuit- 
ments are probably needed if the dosage form 
ts changed. 

2 Clients should be advised to momtof their pets, 
anefijlly for signs c*f towdty and to advise the 
veterinarian it any arise. 


Cdfecftofainlfflei 

Cateduoloines include a group of sympathomi¬ 
metic (adrenergic) compounds that (I) increase 
the force and rale of muscular contraction of the 
litrirl fiilcTFiL't; in. eurdde Output}, ( 2 ) CQffttrkl 
peripheral blood vessels fincrc--i.se blood pressure}, 
and (3) elevate blood glucose levels. Catechol- 
amines increase cardiac contractility primarily 
liy stimulating hetti'I receptor*. Because of their 
show serum half-lives, eaTechnbmlnea -ire used 
mainly for short-term management erf severe heart 

failure. 

Epinephrine 

Epinephrine Ls the preferred drug far providing 
stimulation for con traction of the heart -nnd for sup¬ 
porting the circulatory system after cardiac arrest. It 

niiiV he jijrmin\l't a n^ij by the iAtftUUltdi^C, LfttffttftL' 

cheat, or Intravenous rouie, and a I :l0j000 solution 
is preferred, Mlki produces provide a IslCOO solu¬ 
tion, Because epinephrine greatly Increases the 
workload of thr heart And increases thr tendency 
for rinhyriumiDs, n is not used lor i lu-T.ipv nf dimmc 
heart failure. 

CJrnfool Uses: 

Epinephrine is used in vetetinaty medicine for 
cardiac resusdnsrion and for the treatment of 
anaphylaxis- 

DuotW Framw 

Human label forms of eNnephrIne :sre intfJ. 









Chapter 7 Drug.* Used in Cudlovaiicubr System Disorders 


137 


1. Epinephrine- 1ICI for Lnjeccbn., 0.] mg/ml 
(1 10,000) in 10-ml syringes 

2, Epinephrine HC1 for injection (Adrenalin Chlo¬ 
ride, L mg/ml 11:1000] in ampules yen.! viyLi) 

Ailveru Side Effect* 

These include hypertension,. arrhythmias,. anxiety, 
and excitability- 


Tech#\ici04V & hiot&fr 

H.A i; 10,000 solution can be prepared from a 
1 : 1 000 sol Lilian by mixing l ml nF the drug with 
S' ml of sterile water for injection. .Altemstryely, 
0.5 ml of drug can be mixed wrlh A 5 ml of ster¬ 
ile water For injection, 

2. Epinephnne is stored under refrigeration. 


ISOPROTERENOL 

Isoproterenol is seldom used In the treatment of 
cardiac disease. It is indicated in atropine-resistant 

bradycardia* 


DOBUfAMME 

Dohutamirie is a synthetic inotropic iijrent Telnted 

structurally Id ilt^iamme. ll CrUiseS iiiCTtviSrd C 3 tf' 

iJLic ooniractiliiy, as does dopamine, hut does mu 
produce dilation of selected vascular beds. Doburn- 
mine is a direct bctE'l-adrenergic agent. It pii>- 
dutw mcnrHsed CArdiaC iHjtptit with litlb tendency 
lu* CiliiNtf isi hvclimi.i.^ l nr iilLteiEied heal-l rule. Ji is 

r 

available only as a human label product (Dobutxex 
solution) and is administered in diluted form by 
intravenous infusion, Consult the Veterinary Drag 
Handbook {Plumb, 2M5) tor difecilom &n prepare 
lion of the solution for inffudkon. 


Bipyrid&e Derivatives 

AifirirtOftfc and mi kirn me ant; tcpfttMrtflriv^S of a 

new ebu ot' po&lrlrve iii%irrL^iic drui»s thne appear to 

work by inhibiting cnzynies rhiit ultimately lead ro 
an increase in cellular calcium. Amrinone (Inocor) 
is given intravenoiisly and is limned hj short'term 

liipaiient ui*, wI-iecv^s milrhfcinp l* given orally $wl 

bos pacauial tor long-term use. 


DOPAMINE 

Dopamine is a biosynthetic precursor of noicpi^ 
iwphriiue. It st inn fates djopftitiirtetgic re cep tort in 
oaranary,, ma&cntefit, renal, and cerebral vascular 
beds, it also is capable of stimulating alpha- and 
bera-adrenerpk receptors to increase heart contrac¬ 
tility, heart rate, and blood pressure- Dopamine use 
irl cardiac is nwinly Inti i ml to heart lailure 
auodaiud with anesthetic emaiBenciefl or after 
cardiac resuscitation. 


CtF&frw Ulsts 

Dopamine is used, for adjunctive irearmenr of acute 
heart failure and oliguric renal failure and tor rhe 
supportive treatment of shock. 



PlMOBEMDAN 


PlEnohendan wa§ approved few uu in veterinary medi¬ 
cine in April, 2007. Ir k a positive inotropic drug that 
increases the calcium sensitivity of cardiac myofila¬ 
ments and inhibits the dcyiiK pbwphod iwter*HT- 

CJimkal Uses 

Pimobcndan is labeled fee rhe treatment of atrio¬ 
ventricular insufficiency or dilated cardiomyopathy 
ill dop«- 

Dmiqe Form 

Vctmedin Chewahle Tablets in 1.25. 2.5, nr 5 mg 
sires 


Dft&uAi* Fanttg 

3. Iniropin 

2. Dopamine HCl 

3. Dopamine HCl in 5 % dextrose 

AJwne Side Effects 

These include vomiting, tachycardia, dvspnen, and 
blood pressure variations (hypotenBion or hyper- 
tens km)- 


Aduerae Side Effects 

Side effects* may include anorexia, lethargy,, diar¬ 
rhea, and rttm 

Cm i C rue j tdi cat uni 

Punobendan is contra bad icated in cases of hyper¬ 
trophic cardiomyopathy, aortic stnuosu, or any 
Other condition when Cardiac injimientii-tiivn is in' 
appropriate for »n»Mnlc$l reasons. 
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An arrhythmia is a vartaihn from the nufmaJ rhythm 
of the heart. Such a VBiiariocn may result from an ab¬ 
normality of impulse genremtion (incKsnl automa- 
ticity.) i>t ifn-sitfi iibni^mialities of impute cor*JuCtiom 
Many .mhyihmias urist: when a local group cif celU 
begin* to depolarise fester chan the sinoatrial node 
(pacemaker), causing disruption of the normal depo 
LnriT-:iti*.in p : irtem cf the heart. The location of thl? 

group iMi eelLs is Cfllfed an UUEjjfJi'L 3 /ifCats (iiKa il m0« 
than one local ion is involved). Arrhythmias Luktilly 
result in reduced cardiac ourpuc unused by pooily co¬ 
ordinated pumping activity- Some arrhythmia* may 
be au&eultftted by im espmfefljCwJ ear* hut airtlythfniM 
mi we i ifrefi ore diiiEiuntd cbiai hjiiI 11 hit! i r production ii 
abnormal wavdbrms seen lju an deotimairiiQipBm, 
Factors thac may cause or predispose rbc heart to 
arrhythitiiiirS include the following! 

L Condition* that c-nuse hypoxemia 

2- Electrolyte imbftbiuCra 

■ 

3. Incited levels of nr me/eased ^nsinvity n> 
uudiakmiius 

4- Dtu^s such as distal h compounds,. thii-iKniNtu- 
rates* inhalant anesthetics (halothflne),, xyta.- 
±int? P Sfid otters 

5. Cardiac trauma or disea.se that results in ulcered 
cardiac cells 

Arrhythmias arc du.siilied in relation ro heart 
rate as cue hyarrhythm ias or bmdyarrhythmias. 
Tachyarrhythmias are further classified into ven- 

tueuGifer Oir Jitrial, JfperiJirig ihi their loCatiui^ : : irwj 
can lend il> rapid cuntracruon late* m cutfrespiMiJing 
chambers. At these rapid races, pumping efiiciervcv 
is greatly reduced because of decreased filling rime. 
Rapid, uncoordinated activity called /It-uteT a ir Jibnk 
[nciVm may also tesuli;. 

ITiarmacokiigisis classify ant iaFrhyrhmjc drugs into 
che following four basic categxvics (Boothe, 2C01): 

9. Clja IA i,rw/ quinidine, pminanrtid^ and 
others. 

Class IB includes lidocaLne, rocaiifrdc\ and 
mexiletine. 

Class IC includes rter«iinide and enourmle. 


2. Claw II includes the beta-adrenergic blockers 

(propranoloDr 

i. Cl mm m include brefylUim and amkxtixufie- 
4- Class IV includes the calcium channel hk-ckers 
(verapamil, nifedipine, amhtdipine, and 
diltaasem). 

Class !A 

Drugs in Class IA depress myocaidial excimbilky, 
prolong the refractory period* decrease automa¬ 
tic! ty 3 and increase conduct inn t iraes, Class IA 
drugs are used to treat Atrial und veinriciihir ar¬ 
rhythmias and may he given orally on a long-term 
basis. 

Quinidine 

Quirudme is an alkaloid rhar is obtained from 
cinchona plants or is- prepared from quinine 

(Plumb, 2002), 

Ciiitie-d Vtt* 

Quitndine is used to treat ventricular arrhythmias., 
ventricular tachycardia, and atrial fibrillation. 

terms 

Human label forma are used. 

1. Quinidine sulfate 

n. Tablets, 200 And WC 1 mg (Quirwra) 

k S wests! neck re I ewe tablets* l-CO ti\g (Qminidex 

Extenrabe) 

2. Quinidine gluconate 

a. Sustained-relent tables (Quionglute Dura- 
Tabs [424 mg]} 

b. Injection, 80 rag/irJ 

3. Quinidine pdypalacturonnte 

a. Tablets* 275 mg (Cardioquin} 

A elvers ei- Side bjjfedi 

These iLvdisde anorexia^ vnnurintf, diarrhea, weak¬ 
ness and Lnminitis (horses). 
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Procainamide 

Frocainamldjc is an aittLnrrhytlijnic that is cherni- 

■ 

chilly related to procalti*. 

Clmkiif Uats 

Procainamide is used to treat premature ventricu¬ 
lar vonlractiun# (PVQO, vchtritulftr t^hyurdiA, 
riii kI some ton'll:! d initial cadivearilifL. 

Dosag c Forms 

Human label procainamide hydrochloride is usd- 

1, Injection, ICO mg/ml in 10-ml vials and 
5C0 mg/ml in 2-ml vials (Fknntfl) 

2. Table is or capsule 250, 175, and 500 nag 
(Proneacyi} 

Aduru Side Effects 

These include anorexia, vomiting, dianrhea, hype- 
tciuLun, and othera* Hmcwq these effects are 

geiieplly do« ruLmd. 

Cim i a 

I>t 1 . 1 iirs in this category exert their influence by stabi- 
liunji: myocattllal cell mtofibfanss. By blocking the 
influx c£ sodium unri the cl-IJ, these drugs preuenr 
dapalariat™ -ird decrease cell aiXorna deity (Figure 
7-7). They are used to treat ventricular anhythmiaa, 
Kit they have not K*en approved for thl? use by the 

U-S- Food and Drug AJm imsi r.u Jon (FI3A). 

Lidgcaine 

Lidocaine is a local anesthetic and antiarrhytlv 
rnit- It Li pKp4J$d Wily an ifbjeCHlhLfe fomi Wld b 


Outade 0691 


Nb* Lhtocaine 

m 



Fi gu re 7-7 

Effect of licocaine on sodum channels. Lid&caine blocks so- 
dum channels and reduces I he aUhmurtHSlY 1 of cvd'wc cells. 


administered intravenously. li is used frequently in 
emergency medicine and acute care. 

Cttrttaxl UMt 

UdocaJne ii primarily uaed for rhe courrol of PVCa 
Lind far the treatment of ventricular uch^cardia. 

DvrOgc firms 

Wiri-ms veterinary brand ii milt; hi mis ;i rtf r'lVr'n lahle 
in 1% and 1% solutions* 

Adverse Sadr Effects 

I lies* mr n-are hut may irivlude drowsiness depfey- 

inm, aroxio, and musde tremors. Cara are poren- 
xially sensitive to the eentral nerrouE system effects 
of lidocaine. These should he monitored carefully 
whfin a patient is receiving thi* drug- 


Techviicituvy 

When administering lidocaine for an arrhythmia^ 

make certain that it is lidocaine without epinephrine 
Epinephrine fa catecholamine) precfcposes the 

heart lo arrhythmia. 


Tocainide And Mexiletine 

Tocainide and mexiletine are other class I B agents 
that may be given orally. 

Class 1C 

Class 1C agenna ore seldom used in vererinary 

medicine. 

Class II 

Cfa&s II aniJatrhydurdcs are the baa-adreMi^c 
blockers* Propranalol has been the mosi widely teed 
agent in rhis class for veterinary tfirrapeuirics, al¬ 
though atenulul and other agent? are new used ns 

well. Bew blockers may htoek only be car 1 reespfors 

or only bera>-2 receptors- (selective)* or they may 
block both types {ncnselectivc). They also ate 
thought to "upregulire" or increase arkenergic recep¬ 
tor! i4i impTcivt- cardiac efficiency (Hamlin. 20C3). 

These dnifp may be used to ensu aerial or veruriculru 
arrhythmias, decrease cardiac conduction, reduce 
cardiac output* and decrease hl.Si.jd pressure. 
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Propranolol 

Propranolol reduces autofiuaticity of cardiac con- 

ducc-icin cd Is by blocking beet'] and beta'! 

tor hires. Myocardial oxygen detuand in reduced 
by propranolol. Reducing myocardial oxygen de¬ 
mand reduces the tendency tor ischemia! in turn 
reducing HutttmatLri tv (William* and Baer, 1^90)- 
Propranolol reduce h &n raw, cardiac ouiput, 
and blood preKure., [r also may Improve cardiac 
performance in animals with hypertrophic carJio- 

myerpathyr 


dlukfll Uies 

In veterinary 1 medicine, propranolol is used to neat 
hypertrophic caidiorayupathy and various atrial 
;md vrtltricuW cirrhythrrifciK. It is wxd in cats ti^ 

cjenT syuemLc hype neHMitn and hypL-i-cliymidihin 

(Plumb, 2005). 


Dtaw^v Fvrnu 

I- PtvpKifiH>!ol HO lahleis, 10, ID, 4P, 60 p M, *inJ 

90 mg ( U s dc ml) 

2. Propranolol HC1 CKtended-ieleaBe capsules, 

60, 80, 120, and I GO mi* (Indenil LA} 

3. Propranolol fbr injection, I mg/ml In 1'itil 
ampules or vlalh (Indent) 

4. Propranolol oral solution, 4. 8, and 80 mg/inl 
concentrate (Intenrol) 


Adwrv 8uie Effects 

These include bradycardia, hypocauion, worsening 
of heart failure, lethargy, branchospafim, and 
depress ion, 


TechtxicCcf4V% bJot&fr 


1, Propranolol is contraindicated in patients v-ith 
cured heart failure, greater than hret-degree heart 
block, and sinus bradycardia (Piumb r 2005). 

2, Do not discontinue therapy abruptly because 

tachycardia or hypertension may occur. 


Atenolol 

Atenolol is a selective beta-1 blocker fPapisch, 
2002), Atenolol decreases hi-rut rate, slows cardiac 

oinduttLortp decreases itiytkcardial oacvRert demand, 


reduces blood pressure, and diminishes cardiac 
output. Because <4 its selective bcta-1 effect, ate¬ 
nolol may be safer to ute in animals prone 11 ^ brofv 
chcHpaam, 

Clinical Uses 

Atenolol is used in the tnHtnUnJt of H.ipniventrici. 1 - 
tar cachvJrthyiihinla^p ptemature venmcid-.u ensn- 
tnicrioLii. hypertension, and cardiomyopathy 

Dredge Brnns 

1. Atenolol 50, ;mJ 10C mg (Tenormin) 

2. Atenolol Injection, 5 mg/ml (Tenormin.) 

3. Atmolol (Tencumin) 

4- Atenolol (AnseM) 

Adverse Side Effect} 

Bradycardia^ lethargy and depresskm, hypotension, 
syncope, or heart failure is moat commonly reported 
in older animals- 

OftiER Beta Blockers 

1. Carvedilol fDiktrend.) 

2. Sotalul (Betapacc, Cardol), Nocnsclectivc with 
action similar to fropttuioloL This drag is re* 

pLicin^ qLumdifiu u rlui antiarrhytIrriik diu,;. of 
choice by scone clinicians. 

3. Esmolol (Brevrbioc), Selective-beta-1 blocker 
for short'term wc- 

4. M trlL>]irLilcil (LupnaMir, Be&dric)- BeW'l hkicker 

otherw ise similar to propranolol. 

5. Pindolol (Barbloc) 

Class Hi 

The Class 111 amlajthyrltinkfl hierylUun (Brerylol) 
Lind amiodarurw (Codaroie) arc nor in common 
use in veterinary mwJicincr Some clinicians have 
reported thirt Brrtyh.il h-iis promise (or tTeiitmu; vm- 

IricuLn’ A hti Italian in l Ik* shsgnc# lpT;l dtfiihril lonarl 

unit. These drugs ate used in human medicine do 
treat ventricu tar arrhythmiss 

Class IV 

Class IV andarehyrhmic drugs work by blocking the 
channels that permit entry of calcium ions through 
the cardiac cell membrane. This effect causes di-pres-- 

si-ort cd the contractile mechanism in myocardial and 
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smooch muscle cells and depresses automatioty and 
impulse irnmsmiwion (WiUiBnwmd Biker,. 1990), 

VERAPAMIL HYDROCHLORIDE 

Verapamil bi a chanirel-hloeking agenr and is avail¬ 
able in oral and iniecmhle fanm. It has had limited 
use in vttcrinto) medicine- 

dircknl Uflea 

Verapamil is used to cie.it supraventricular tachy¬ 
cardia, Blrial flutter, Baud atrial fibrillation. 

Duqe Forms 

f lumaii label produces are used. 

1. Verapamil HO tablets, 40. SO, and 12*0 mg 

[Calan, Usoptln) 

2. Verapamil HCIsustainjed-nlose tablets, 120, 
ISO, 240, and 360 mu; (Calan SR, [soprin SR) 

3- Verapamil HCI for injection, 5 ing/2ml in 4im- 

pultfs, vlfl]$, rind (I^Optln) 

Adverse Side Effects 

These include hvpi.ftensn.mT bradycardia! tachycar¬ 
dia, pul ntonaiy edema, and worsening of CHF 

DlLTlAZEM 

DiltiHrera is a channel-blocking agent that as simi¬ 
lar in action to venpunil- 

Cttnicol Uses 

DLltiarem is used for supraventricular tachyarrhyth¬ 
mias in dogs and cals nnd for hypertrerphre cardkv 
itlyOfGthy hi tlits., 

DtJHtge Forms 

L DiltiHzem tablets, 30, 60> 9ft rind 120 mg 
(Caidurai) 

2. DilciaztiYh oral c.ipMiStm exleridi^liLisl allied il - 

lease, 60, itt, 320, IB0, 240, 30ft 360, and 420 mg 
(Cardizem SR, Girdizem CD, Dilacor XR) 

Other Class JV Anfiorrhythmks 

Other channel blockers Include nifedipine (Adabi) 
and amlodipine (Norvasc). These agents arc used 
primarily tor the treatment erf hypertension rather 
than Ik an.ti<irThytbmk-s. 



When heart failure occuna, cardiac output la re¬ 
duced. a-sulcinp in hypotension and poor perfusion 
of tissue- As a reaction to this poor perfusion of tis¬ 
sue,. the Tiin.lv ftttivates compensatory mechanisms 

i lh iacreage blond pressure nnd iaii|in.?vtf blond sup¬ 
ply do tissue. The first compensatory activity is 
stimulation of the sympathetic nervous system to 
increase heart rate and to cause constriction of 

siimil interres, \vhii.:h in turn mise.i blood pressure. 

Next:, the rcninrangkranain syBcem is activated by 
the release of renin from poorly perfused kidneys 
{Figure 7 j 5h Renin causes Engfetensinogcn to be 
ccrivexted to engiouauin I- Angiotensin l then is 

converted by an||ilflii™dn.-cnnverting eruyrne 
(ACE) inhibition to .inpHiicn-sin 11. Angiotensin III 
causes further vasoconstriction and stimulates the 
adrenal glands to release aldosterunc. Aldosterone 

uers i>n ihi- kidney tubule* to wuse reatwiptton 
sodium lon& .ijiJ osmotic retention of water. The 
water dost b retained helps to expand the circulat¬ 
ing blood volume to improve tissue perfusion. 

In tire short term, COmpWSGrtttty cihh‘Ii;i- 
nJsnu are beneficial. In clur long term, however, 
they become harmful because- the heart muse work 
harder to pump blood through vessels constricted 
by s-yinpathetic twm™ stimulation and by rhe d- 
leLEs 4 it ;ii1g|L)l e itaitl II (til,Creased idlerlix-kl}. The 

ever-increasing blocd volume (increased preload) 
caused by n I Jo see rone release and water retention 
also necessitates more strenuous activity by the 

lis-art P which in a weakened statr initiate* (he pte' 

ceding chain of evenea. 

VaBodilator drags act by dilating onerks (atrrerio- 
lar dilator),, veins- (ymodilatar),. or Ixith (combined 
vasodilator)- Dilatory activity may be brought ahiH.it 

by direct jcriiwi on vessel ioiuuih muscle, ilnuti^li 
blockage of Hympaihaiic stimulation, or by prevent¬ 
ing conversion of angiotensin I to angiotensin II 
Dilation of constricted arteries tends to decrease af- 
wkiad and Jraptewe cardiac tanput- Preload is al& i 
reduced bee anise of pooling of blood in dilated! veins. 

Many forms of Cf IF are improved by the use of 
vasadibt-ars, which can be used in conjunction 
with other kart medicotion-s. 
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Figure 7-8 

Thir T^nin grigigtcn^in scheme 


Hydmtezine 

Hydralaimc ws primarily an arteriolar dilator, It arts 

dircClly art Mtfiiiollt ii/m.-nde l rt the rirlerird w;ill by 

interfering with calcium movemenr anJ inhibiting 

due contractile state (Plumb* 2002). The net result 

15 that peripheral resistance is reduced and cardiac 

1 eh tput i> iHflef! gttaljy ifrtptovod Lfl uriini;il.« with 

CHE Some clinicians recommend t hat hvdmh+Lne 

■ 

be used with ,1 diuretic because it may activate the 
rcnin-an^kirensin system and cause water retention 

(Bill, 2006). 


Clinical Lhea 

Hydra.laskne is used for afieikrad reduction associ¬ 
ated with CHFp especially CHF caused by initial 

v a Ivt! 1 tuuflk ten £ y- 

Dosqge Forms 
Hitman Forms arre used. 


1, Hydralazine HCl tablets* 10, 25, 50, and 
100 mg (ApnsoJivte} 

2. l lvJiidiLzici'.: kir injection, 20 ine/ml Lrt ampule's 

or vlab fApresolliw) 


Adverse Side Effects 

Advt-rid* offecu ill .mu all animab taoluJg hypi>- 

reni«L>n l vumitin^, JuirflivM. sodium :md water re¬ 
tention, and tachycardia. 



cenn 



N i.i n glycerin is primarily :,i Vfcni< ilI I Lit i ht tl irii re- 
duces preload a* the result of pooling of blood in 
peripheral vessels- and decreased venous return to 
the heart- Some arteriolar dilation may occut at 

higher tlnsvH- NUtmglycerin is applied topically in 

hairless areas ofundl animal paiienta. The medi¬ 
cal vehicle of nitroglycerin causes- It not to be 
explosive- 
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QefucuI Uses 

In Email-animal medicine P nitroglycerin is used as a 

vasodilator 10 Improve catdLsc output milI reduce 

associated pulmonary edema. In equine medJcSne, 
nitroglycerin is itsed as a Leg sweat to reduce swell¬ 
ing and to rreat laminitis. 

JJ i ui£ u‘ Formu 

I lu m.i n farms, such as nitroglycerin copied oint¬ 
ment, 2% in 20-, 3D-, and 60-g tubes (NitronBid, 
Nibol), are usdr 

AJwru Side Effects 

Advene side effects arc mi nim.nl and may include 
rashes Kt die application site and hypot-rnoioci. 


Tet^wUctiwvb iV otes- 

1. Gloves should be VWrtl when rulroglycerin is 
applied, 

2 . Rotate appfcration sites. 

3. Do not pet animals at application sites. 

4. the dose is measured in inches by application ol 
a strip of ointment la measuring paper that is 
suppled with the product. 

5. The veterinarian should be contacted if a rash 
appears at the application site. 


Prazosin 

Pr.LHisiri is :i Lciildirilt-si v;m xlitiBcu. Il tl'iIucl'i N.hkI 

pressure and perjaheral vaminsfrlcDon by blocking 
alph^l-Khmergic receptor sites Praz^in apparently 
docs n«:vt activate the renin-angiotensin Fyrtem- 

CILTLAiZtI[ US£S 

Praaosiri ia used far adjunctive treannenr of Cl IF, 
dilated cardiomyopadiy in dogs, systemic hyperten¬ 
sion, Bind pulmonary hypertension. 

Quqe Forms 

Human forms arc used; prazosin cap auks, 1,2, and 

5 my (Minipresa), 

Adverse Side Effects 

These include hypotension, syncope, vomiting; and 
diarrhea. 



Cii.pti.spri I and emiliipnil are combined vasodilators 
I full t^xert tffctir Htw. Cs on blow I vsjcb try preventing 
fcmiaikm of the potent vaKxmunfcmr angiotensin 
IL They prevent the conversion of angiotensin 1 to 
angjotenrin 11 by inhibiting ACEs. Dnjgp in this cat¬ 
egory *nr SomctlilWs tidied ACE inhibitors- Both 

pnuWc.S Ht'i-iy lv£ administered with cardiac |r]yeoMdt'h 
Lind furosemidc. 

Clinic a l Uses 

A("K Inhibitor Jk:t Ss vasodllatOI* ill I lit! treatment 
of Class IL, 1II, and IV heart fad lure (see Table 7-1 }■ 

Dos flge fimns 

1. Vettrittiny approved; edMlapril tablets L 2,>, 

5. ]Q P $nd iff my (Enacard) 

2. I luman approved: captcpril tablets, 12.5. 25, 

5<3,. and 1,00 mg (Capoten) 

3. Human approved: Vasotec tablets, 2.5, 5, 10, 
and 20 mg 

4. Human approved: Vascaa&c injection far IV use, 
1.25 mg/ml 

AdwrH Jade Efifecti 

These include hypotension, aantenila,, voniininfl, di¬ 
arrhea,, hyperkalemia, and othera. The safety rf 
cnolapril in breeding dogF has not been ertehlishcd. 


T ecKfu.o .a+v y 

1 Care should be taken when capiopnl or enalapiil 

K adminktered with other vasodilators and cer¬ 
tain diuretics because- of potential hypotension. 

2 Concurrent use of nonsteroidal antiinflammatory 
drugs may reduce the effectiveness ol captcpril. 

3. Captapril may cause a fabe-positive urine ace¬ 
tone finding. 



L.buret les have been some of the most commonly 

■ 

used drugs in the Treatment of heart Ik dure because 
of their ability to promote the reduction of preload 
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khuHigh diuresis-, Diuretics- reduce the harmful ef¬ 
fects of CHF (pulmonary edema, ascites, and in¬ 
creased CAtdLjC wlxtL) by reducing pli.iwtiA volume 
through various caed'unisDiL 

Many different diuretics arc available, and most 
wotk hy inhibiting reabwipticrn of sodium and 
writer in the loop id Henk <ir the di^iil tubiiks- If 

Sodium Imu remain ifi lli.tr luhuks, I hey CjreYt -In 

increased osmotic: “pull“ on wafer molecules to 
cause rh cm to remain in the tubules and be ex¬ 
creted as urine. The diuretics u?ed most in veteri¬ 
nary medicine mulndt! fatOSemide, (lie ihumdus, 
and apLremjalacionfi. 


Furtoemide is very powerfiil Slid is the meat imp^r- 

cant and efficacious diurene lor removing edema 
from animals with heart failure (Hamlin, 201}.?), 
FuTosemide may be administered intravenously. in¬ 
tramuscularly subcutaneously* nr orally and world 
rapidly io n-i.li!ce pulmonary edema and odief sjgw 
of CUR lc causes diuresis hy reducing nabsorpdon 
of sodium and other electrolytes in the kidney tu¬ 
bules, Because much of the reabsarption occurs in 
tli^ loop trf Henlt, hiPMttnide U ?o met! trues called i 
diicrcuc. 

Qmtcal Uses 

Fuiroemidc is used for diuretic therapy (in CHF end 

uclurr COlkllllOtw) in all jpedex 

Dosage Fomu 

Injectable and oral {solution, tablet, and bolus) hu¬ 
man labd pnxIuCIS an? used- 


TechtvLoCaivy Note* 

L Furnsemide should be administered carefully to 
animals that are dehydrated nr in shock. 

2. Furasemidfc can cause hypokalemia that can in¬ 
crease the chances ol digitalis tenacity (anorexia 
increases the chances of hypokalemia). Potas¬ 
sium supplementation may be required. 

3 Animals Aho are receiving diuretics such as furo- 
semide should always have free access to water 

4. Administer the dose at convenient limes few the 
client because urination follows v-ithin 20 to 50 
minutes. 


Thiazides 

ThkiLde diuretic* such m (thloruthiadde} Diuril 
net lmi i lit - loop erf Honk and distal tubules to in- 
hibic reabsorption of sodium. Thiazides arc seldom 
used in veterinary medicine. 



SplrcmolacKuie is a pacaaslutn-aparing diuretic (it 
docs not normally cause hypokalemia) and an an¬ 
tagonist of aldosterone- By inhibiting aldosterone, 
it reduces the amount of sodium ftsihsjtfced tnitn 
the kidney nibulo. SpinvulacrcHU (Aldacrone) 

usually is nor used alone bur is combined with a 
■ 

loop diureiic or a thiazide (Plumb,. 2005). Similar 
to thr thiwides, it has limited u^ in vetcrtnEiry 
medicine. 



DISEASE 



1, Lasix 

a. Tablets, 12,5 and 50 me 
h. Bolus, 2 e 

C-Oral golutkm, 1 0 mg/m I 

d. Injection, 5% (50 mg/ml) 

2 ■ FuiDsniiide injection,, generic 5% 

5- FunBeuiide tabki** generic,, 12-2 and 50 me 

Adverse Side Effects 

These include low blood potassium (hypokalemia), 
dehydration,. low blood sodium (hyponatremia)» 
Ototoxicity (cots), w^akilifi,, Stftd shock- 


Dictary management is an import ant pan of the 
overall treatment of patients with heart disease. 
Dietary measures often are instituted early in the 
pathogenggh id htniYt disease (before clinical si nils 
are obBcnwdl or drug therapy is begun). Two of the 
primary goals of dietary managemenr of heart dis¬ 
ease are sodium restriction and maintenance of 

gxxHl hixly weight and condition (reduction ol ofe*' 

aicy of cachexia), Specific nutrient deficiencies 
(taurine or carnitine), concurrent disease (chronic 
renal failure), and electrolyte disorders also may 
have to k- addressed (Ruuddbush et at. 2000)- 
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Sodium restriction has long heen recognized as 
an important part of the management of CHR As 

win pttvjnusly merit iotwd, Increased .vxJimn levels 

ill rho body lead n> water ret&nrLan,, increased 
plasma vdIudu, and exacerbation of rhe clinical 
signs of heart failure. The primary source of sodium 
is food- However waiter and treat* a bo must h* 
Cfln$Ld«ed when dietary- Inrake Is limited- bre- 
scrLpiUin diets (E(ills and Purina) provide sixlium- 
restnered iurtritLon for doge and cars-. These diet* 
may also be restricted in chloride and phosphorus, 
[T-it-v isiay li:ive aJkltd taufitW SiiJ/ur i JimiEin^. Rr 
■ODmpLflK vitamins, and normal or added levels of 
potassium. Sometimes ir is difficult to get an ani¬ 
mal to accept h Mxlmni-reduced diet because of 

pdawbility i^u^ These fo.nfc may be made more 

pnlatahk* hy adding flavor enhancers or wanning 
rhe food. 

Because heart failure may impair other internal 
organs, such as tht kidneys, gastrointestinal tract, 
SH\d hvtT, CHrdi.iG diel$ should \-m highly dlgeHrbl*? 
and easily merabalned. They are balanced with 
adequate (tme nor excessive) levels of hi^h- 
hiolopic-value protein to address p4.Uenti.nl renal 

failure- The energy level may need to decrease ot 

increase on tI k; basks of individual animal iype and 
rhe cardiac condition of the animal, Improve¬ 
ment in cachexia in dogs with congestive failure 
have heen reen with dietary supplementation of 
tish in Is, which ore high in oroega p 3 laiiy scicb 
( Wore. 2002), 


Te&hnicCCM/y W otBfr 

Clients sluuld be iostruated not to supplement their 
pet's diet with Heats, human foods, or vitamin- 
mineral supplement when Ihe animal is receiving 
a prescription sodium-restricted diet 


ancillary treatment of heart 

FAILURE _ 

Various ancillary drugs and procedures arc used in 
rhe treatment of heart failure. The following sec-* 
ti^n provides a partial list of these therapies. 


Bronch&dihtors 

Bionchcdilatois such a* amLiwpliyllLne and the¬ 
ophylline are ftymetimes used Iti the tresrtroenc of 
heart failure. These agents increase [ho slie of lung 
passageways to allow more efficient oxygenation of 
blood, to esert a mild positive inotropic effect on 
heart mu*ck. ttfid to obtain n mild diuretic dfcct- 

Osqpn Th erapy 

Oxygen therapy can be crucial in treating animals 
in the advanced stages of CHF. Animals with pul- 

numan, 1 edema benefit yreul.lv ^tihii the aJmiiiisIr-i* 

[n-io of 40 % cl> 50 % QHfgen via cage, mask, or nasal 
cannula. 



Animals with piiInn*i l.ig v edema caused by licaii 
failure often experience a great deal of anxiety be¬ 
cause of the dyspnea that they encounter- This 
anxiety often leads to hyperventiLatioii and even 
greater i i-sygm deunnid Mini ynxieiy. Tii break ihu 
cycle and calm the uni mu I, sedative drug* are often 
administered The clinician may choose morphine, 
meperidine, diazepam, or other drugs- 



Aspirin is known for iti ability to reduce pain and 
inflammation, fever, and platelet aggregation. It is 
sometimes used in heart disease when clot fomva- 


I ii in Bi'iriy lie :.i pol eftEial fm ibk iii. Jl is iLstsd by miUIu 

veterinarians to reduce the tendency tor clot forma- 
tion in heanworm treatment and for rhe same pur¬ 
pose in congestive cardiomyopathy in cats. 


Thomacentesis and Abdomm o «ah tails 


When heart failure is accompanied by excessive 
fluid (effusion) in the thoracic cavity, drawing fluid 
front the cavity may he lifesaving- Removal of fits- 
ciiic fluid is controversial h.ii may relieve presume 
on the diaphragm and improve ventilation. 
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REVIEW QUESTIONS 


1. Why is the heart considered ti> he rwo pumpa 

hincELonalty ?__ _ _ _ ___, — 

2. Cardiac cells arc corinccccd by intercalated 
disks and a fusion uf cell membranes to form «i 


Bl Lisr live ohjecrivs nil rreairoem im heart failure. 


9 , Lisr four beneficial effects and one potential 
toxic effect of the use of the cardiac glycwidw. 


3. Depolariiaxion of cardiac cells is characterised 

by a rap id influx of_ _ ___ _ 

ions, a slower influx of 

_ii kits P Slid the 

outflow Lii____Jona. 

4- A rclarivdy Ling_____is 

iraportHnt to cardiac cells to prevent a constant 
state of'contraCtLon frortl reCirclirig impulses. 

1. I \ liilit" chmtwHmpLL ami iilMirupic elfeCCH in 

rdation to [he heart. 


6- Define preload and aftcrload in relation to the 

| i3inpin^ mir!L:h<misni ni cite liLiart. 


10. OaiechoLaminea such ;ls epinephrine are used 
in veterinary cardiobpy primarily tor 
_■ 

11. List five factors ■•hilt iflfty prtdlspciifi the hftS/t 

co ftjn hvch niLas. 

i 

12. Lisr sis cateptirlcs of ant iarrhythen ic drugs and 
give an example of each- 

13. Lisr four vasodilator druflt and clnsslfy each as 

arterLod.ilator B vcnodilator, or mixed, 


14- Why Lsl.asis KUKknim^ c^llsd a bop diuretic? 


7. List rhe four basic compensatory mechanisms 
of the cflrdnvBfuibi system- 


15. The U3c of many diuretics can lead to a dan¬ 
gerous lost of what electrolyte? 
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16, Lise Eve ancillary methods of treatment for 
GB£rd.iDVBrcuJflr dinsK- 


17 .________k characrerlied 

by chc rapid influx of sodium Lons into the 
cell through channels, the slower influx 
of cftlc-iuAl Lorn* tmd the outflow of 
po^Junn Jons. 

1 ft. The amount of blood that rhe he.irr is capable 
of pumping per manure is tailed 

I'J._result* when rhe 

pumping ability of the heart la impaired to the 
extent char sodium and water arc remined in 
an effort to compensate for inadequate cardiac 
Output ■ 

2D. ACE causes rhe conversion of 
_to 


21, Nitroglycerin is supplied as m ointment, List 
the precaution# rtw should he irilcen when 

applying.--_-- - 

22. Whnt diuretic bused most commonly in the 
treatment of heart failure? 


2 5. Whai b hypokalemia? 

24. What are the primary goals of the dietary 
manage ment of heart dlwaK? 

25. Lise three effects of adtninbiraikin iff" catechol 
amines, 

L_ 

2._ 

5,__ 

26. The heart is a ___ -chambered pump char is 

responsible far moving blood through the 

voxubr -system- 

■ 

i'i.. (WO 

b. tour 

c. three 
J. live 

27. _as ri fastt^th^'normal heart rare.. 

a . Bradycardia 

b. Arrhythmia 

c. Tachycardia 

■ 

d- Aiftouwiticity 


28 When situations c.iu&c spontaneous dcpolarisa- 
tion of cardiac muscle nr abnormalities uf the 

(^induct ion .lystt-m,_may cuxur 

a. bradycardia, 
h, arrhythmia 
c. tachycardia 
d- autwA&ticity 

29. ALE iff die following (exeapi one) are ways hy 
which the cardiovascular system may increase 

■ i 

its output during times of need, such as during 
athletic performance nr to compensate fur cup 

dlrllC dlWMff- _ 

a. decreasing heart rare go such an extent ebar 

the myocardiuiii is protected from damage 

caused by the increased workload 

■ 

h increusinji the stmke velum* 

c. increasing the etffici&ncy nfiheht*n muscle 

d. physiologic heart enlarge menri rhe heart is 
composed iff" muscle that responds to 
work by increasing its she and becoming 

stronger 

3D. CUF (oonijefliLve heart failure) results when 
the pumping ability of rhe heart is impaired to 
the extent that Na and HjfO are rerained in an 

effort to compenwre ht inadequate certdlAc 

output. Lr is associated with nil of rhe follow¬ 
ing, except_. 

a. exercise intolerance 
K pulmonary edema 

e. ascii e.* 

d. diaphragmatic hernia 

31. Digitalis is a fan) __ T _ . lr is 

obtained 1fi.*n the dried leaves of the plant 

Dijjliijts (jUTptfTO'l. 
j. Cki CC'C hold mi lie dnij; 

h. bipyridine derivative 
c. cardiac glycoside 
d- antLarrhyfhmik drug 

32. Quiil ilI hid iSiSn idkahud llcil ls uhrainud In:ml 
cinchona plants nr is prepared from quinine. It 
is used to treat ventricular arrhythmias, ven- 
triculiiT tachycardia, and atrial fibril lationr 

Qulnldltw dwts im h«_m patients 

who are being treated concurrently VritU 
digoxin. 

Hr decreased 
h. increased 
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33, Gloves db not have w be worn when applying 
nim^lycerin, 

i . TfUrt 

b. False 

34, Goncurrcnc use of nunsceroidal antEinflain- 

rmtory drugs may_the efifertiiveness c»f 

carptopriL 

b, decrease 


35- Fuioecaiide may cause _ 
a, hypoadrenocortLcism 
h. hypokalemia 

e. hypocalcemia 
d. hypcdiypoidiism 


m pat unis. 
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AJi£i*t ^ndSnfeq tlus ii Jirj|'.ifs-T, ;fiju dir'H AT l'i‘ oWi! Cu: 


2 - 

i. 

4 


l Exhibit: .i kissc understand mg of iht anatomy and physio]cm' of 

the jjaslittimestiiial (Gl) system. 

I^ , sl; ril ? l- the vmtkiiis mi l h inasiTK. l'I control of 1 Kf (.if %y&U*iru 

Explaln iJiu JiiiLT^fiLL* between vuili 11 ulij: and dburh^a. 

Eshibir .i workin.e knowledge •.Tdruus char induce ^miriing Lind 
those that inhibit it. 

t. List and dc.«crihs arttiu Ipit mcdit-ntii; - ™ used in vetci+mirv medic; nc 

■ •»!•»• - • •« | € • • t § ■ 

li. Eliphiin tile psllliei|lhy>iL?lii[ 4 V ol di.itilu-'iS and li>l ihe mtshunliLHls 

used cl> asnrmli chi?, condition, 

7 Lithe different qategdriw uf laxatives and explain their rKpt-c- 
tive mechanisms of action. 

H. Li>i ihe iwo h*>ic i iiL-irorujs ol (31 prokuwik - and st-huwlmi*. 

9. Explain why digesrivc enzymes ;tre u$«d. 

L e Discuss chc use of aniibiotics and antiinllmtimaton agjcncs in Cl 
disease. 

I S-Li-t the c itt^!*Tie^ of tinil pTixtuctN md -i ivc exurnple tn .ir- 

•Lsi eh 
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E¥ TERMS 


Ad-sorb ent A drug ihat inhibits Gl absorption ut 
drug^ todns, or dhamhals by aft n tifag «and holding 
them t? it* surface. 

ANTICHOLINERGIC Binding nerve impulse transmis¬ 
sion through tibt p&rdSympatheh£ rtervtKi* iySterft; 

also called parasympatholytic Mticholinergic drugs 
be for the treatment qf diarrhea gr 

vDmiling, 

Chemohecfptor Trigger Zone (CRTZ) An area 

in the brain that activate the vomiting center when 
stimulated by tetic substances in the blood. 
Cholinergic Activated by or transmitted through 
acetylcholine, also called porasytr^homimetk. 
Cholinergic drugs ira&ase activity in |he 
O trscL 

DEMTlFftlCi A preparation for deansing teeth that s 
available in a powder, paste, or liquid. 

Emesis The act of vomiting. 

Hemateme 5I5 Vomiting of blood (th& vomicus often 
resembles coffee grounds). 


MELENA Dark or blad: stools that result fram blood 
sfcairwtg. Bleeding has Offijired n ihe anierior pint 
qlthe Cltr^a 

hA DTiyN A hormone secreted by cells in the duode¬ 
nal mucosa that causes contraaion ol iniesbmal 
smooth muscle, 

Parietal Cell a tell located in the pstric myegsa 

that secretes hydrochloric acid. 

Peristalsis A wave of smooth muscle contraction 
that passes along a tubular (Gl or olher} 

and moves the contents of that structure forward. 

Regurgitation Casting up of undigested or stmidi- 
gested (fumnant) foodstuff from the esophagus or 
rumen. 

Segmentation Periodic constriction of segments of 
the intestine without movement backward. or for- 

wgtfd: ft mbong rather than a propulsive movement. 

Vomiting Center An area in the medulla that may 
be stimulated by the CRTZ, the cerebrum, dr pe- 
ripheral receptors to kdute vomiting 


Frahlenu -sit the gasrh.jLri rescind (Gl) system ;ire 
common reason* for vIalts to a veterinary practice. 
These problem* include regurgitation, vomiting, 
diffniKi, weight loss, colic, bloat, flarujen.ee, aboop 

iiiiil skills, jiiilI Mitjsl jppil-i>:ir'fc. HeCiiU'e vel urinary 

technician* are expected co answer client ques¬ 
tions about rhe Cl rraci, administer therapeutic Cl 
medication^ and mi.miti.nr the response to Gl medi- 

vatioiiK, tlitjy nmsl; Ih* - fciigwled(g$iih 1 e iiKn.it thl< 

system. They should have -a bask knowledge of Gl 
anaromy, physiology* pathophysiology, ihcrapeuric 
principle?*. and medications. 



Anatomic and physiologic dirfercnceB between the 
C,31 systems id! diftVnsrit «niiiii<i| specif* aft jne&tfcr 
th an for any ocher organ system (Bull! 1006). Lk- 
spi.ee- rhese differences,, the- functions are basically 
dhc same in each species (l) intake of food anti 


ll iiii.1 into the body, {2) ahsOtptinn a I nutrittUs mid 
fluid, and (5) excrecUm of wane produces. A discus- 
skm of the enacoiny and physiology of the G] tract 
with an emphasis on similarities and differences 

between specie? foMom- 

The basic MruClL.irtS ol theGl Inlet include (de¬ 
pending on the species) die mouth, reerli, tongue-, 
salivary glands, esophagus, oucpockcrinps of the 
esophagus (crop, celLCLilum, rumen, and cimawnO;, 

s(chii;m i Ii, liver, pimcreax, lI m fdt*m.niL.. jgjmim.YI, iU 
cum, cecum, colon, rectum, and anus. 

Carnivorous or omnivorous species (ears, dogs, 
and primates) often are described h* monogaEtiLC ot 
simple'Stortiach fimimab because they have no wit-- 

fmC kcl 11 ij.js 4ib liirs^kmiat hs arising hum tile h;14ie 

configuration (Figure The Sumer ion of" the 

stomach in these monogajtric animal* is primarily 
to store invested material] and to begin some eniy- 
liuiiic. breakdown of protein. The salivary glrind? 

begin enzymeik digestion. by prodhtdng oizpefi 
that break down starch into simpler carhohydraxes. 

Pancreatic enzymes delivered to the Jui-xk-num 

■ 

bn£nk down fen*, Ctirbohytlnit4i, and proteins «md 
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radium bicarbonate from the pancreas neutralizes 
hydrochloric actd from the itomflch- Bile db, pro- 

. Ilicl-lI in ihe liver jliul deli vurtiLl Up I he lIim uk-mn'ti, 

aid in digestion by anulsUying im Rile Lb scored in 
rhe gallbladder, which Is absent in some animals 
(horses and rats), Digest km and its control mecha- 

nuitM are ic.:i mu plt-K, ;iltd ■‘ShtHlI'J l:i iiiNijlt Sun 

appropriate met fur furrhei infotmarkui. 

Ruminant animals are herbivorous and have a 
GI system characterised by three- forestomachs, 
the reticulum, rumen, omasum, and a “true" stum* 
ibtJi— lhe ;ihi m 1 ii; 1 :tiii'U (Figure 8 - 2 ). The reticulum 
received ingested material and paws ic to the ru¬ 
men, where it is raised and acted on by microor- 
gnnisms to digest cellulose and other coarse plant 

materiril (roughage). StPttie refer tts the rumen as a 

"fennenracian van," where microorganisms break 
down coarse feeds into forms that can be used by 
the simple stomach portion of the Gl system in 
ruminant*. Partially digested. materfal (end) in the 


rumen is regurgitated and remastimted to further 
facilitate digwtion- In an immature ruminant, an 
eroptageal groove allow* mi lie m bypsss the ru¬ 
men and flow directly into die abomasum, and 
the rumen g,iirej full function only after several 
months. 

Fi,|i.iiii^, ffthbltlj iltd SOflW toderits iixv chivvy 

herhivuinui- anLoials cl mi halve ;i irbonogasarLc Gl 
eacii^uraiLon, They possess, however, a large ce¬ 
cum,. which i-5 capable of limited roughage digest Lon 

(hindgut fermentation) (Figure 9 * 3 ). 

Birds liiivd rill sjurpocfcerLng of lhe 
called rhe ctop, which is used tor food hdprage. They 
also have a ventriculus, or gasard, which serves to 
grind coarse food material (Figure 8-4), 

Tilt; small intestine: cihci prism ihres fu-cliiHiS: lliti 
duodenum, which has a sharp bend and in which 
the pancreas is located; ihe long arvd highly coiled 
jejunum; and rhe short ileum, which connects to 
the targe intestine- In the: small intestine. Contents 
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Rumn 



Pj'hrug 


OiriiLSiJTi 


sopnagLS 


P^!bx:duri 


Atomaaum 


FlCUHE El-2 

CttY^iariiTeiYi of ilie ruminant forttiomach. 



Figure 8-3 

The lange intefliw ol a sio^p. 


parsing from the stomach are mixed with intestinal 

>*;:L.:reli<irh.s p p;iciivrtM.I;ic june, Slid hilt- The digestive 
proc-eas that began in the mouth and stomach ii 
completed in, die small intestine. Fred nets of chi* 
process are absorbed together with most of the vita¬ 
mins Bind ii great deal of fluid. Villi and microvilli 

pftiCrudtf hoi'L'i ihe ni l i «l; l ; 11 90 rfflC* im O I lie lumen 

of thfi email intestine ;ind greatly enhance due ab¬ 
sorptive process. 

Movements of the small intestine mix the intes¬ 
tinal contents, called cHytaWp and mov* them rowatd 
[he I;iiy:e intestine. Normal mtumiL.il niLiri Liry in¬ 
cludes two different patterns—peristalsis and Ecp- 
mentation (Figure 8 - 5 ). Peristalsis is a wave of 


contract™* that propels contents along the diges¬ 
tive tract- Sfe^rm?nt;iitic>n is a pgflfrdltp repeating 

pattern of intestinal mnsificiiora tI l.it serves to mix 
and churn the conrcnrs. 

The colon has a considerably laigcr diamjcter 
than the small intestine. The Colon is connected to 

1 he ileum and d ie cecum through 1 -n- lleoceonctihc 

valve. The surface of the colon may exhibit Line or 
more longitudinal bands (depending on the spe¬ 
cies) called EcniHr The wall of the colon, may also 

form tsurpockedngs, -called iWuijm. Use colon of 

monogaHtlc animal a has an ascending portion, a 
iraiiEvcrec portion, and a descending portion that 
leads into the rectum- Functions of the colon 
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include absorption of water, synthes-iE -of certain 
vitamins, anti storage of waste material, 

Movements of itae mlun Itivludkr perlsiabis and 
flqpnwTtTafiicm. (as an the small InreniLne)., as well as 
a child type calk'd mass action contraction (Ganomg, 
2003-}. Mass action contraction. is a result v»4" Eimuh 
tfctrtetnjS wAtiAttkifi (rf AnVroth flUntlc ovtx a targe 
;'ia'«a and semes in move iecal ninittfial from one 
portion of the colon to another and from the colon 
into the rectum. 


REGULATION OF THE 



Regulation cfCJI system activity Ls complex but can 
he said tn Ite under the Influence of rhe following 
three basic control systems: 


Yfert 

FiCurc 3-4 

Hie digestive sjaem of a bird. 


2, SeQfrWrtW OOHlrfcfftiWtt 



3 . PerislaJcc 


Figure 3=5 

Peristalsis and segmentation 


1, The autonomic nervous system (ANS), 

a. Sriimiktion of the por^ympflthei Ic portion 
of the- AMS increases Intestinal! motiliry and 
tone, increases intestinal secretions, and 
stimulates relaxation of sphincters. Drugs 

that mimic parasympathetic Jtiiuulatiori 

(cholinergic. or paraympadtominurbe) 
cause similar results. Anticholinergic, or 
parasympatholytic,. drugs inhibit these 

ANS ration?- 

h. Stimulation <if rlie syrnpittheric branch of 1 lie 
ANS decieaaes. intestinal motility myA cone, 
decreases intestinal secretions, and inhibits 
sphincters- 

c- Stimulation of various Ititritwic teceptori in 

the Gl trace, such as the m ye ruerie plexus 
(stretch recEptor}, also may increase peristal¬ 
tic activity- Some physiologists consider the 

intrinsic receptors (myenteric plexus and 
MeirtilerV plexus) lo be ;1 I lin'd pOffLon of 

the ANS called the enteric rmns/us system 
(Gfliuons, 2C03), 

2, GI hormones such m gastrin, secretin, and cho- 

lirit.ystokiniBi, when released from Incest Ltul 

cells, ex err control aver many (unctions such as 
gastric secretion, emptying of the gallbladder, 
ami fia-stric emptyi nu- 
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SLbttlfrCh 
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1 . A seefen of inlesline exhibiting no activity 
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3 , Substances such as histamine,scrotenini and 
prostaglandin are released from specialised 
<■* 11 * of tht: (.31 tr.Kl. Hutiliiiiiij* aCtiM/h** CD Hi 
reoerpCDCB in fpxik p.uiecal cells 10 caus* in¬ 
creased release of hydrochloric acid in the stom¬ 
ach r The- influence erf serotonin, and pn.^r-nelwin- 
din iire cvrt <is well defined- 

Another factor that can have a major influence 
on Gl activity is rhe presence of bacterial endotox¬ 
in#- Endotoxin? are components of the bacterid 

util wall nt certain bacteria (often gram-negative 

bacteria) chat may Increase the permeability of in¬ 
testinal blood vessels and cause increased fluiJ kiss 
RnJ fever- 

VOMITING _ 

Vomiting is forceful ejection of the contents uf the 

tfomach, and #omeHnw# tln« content* of the prox¬ 
imal small intestine, duBUgh die mouth- Vuimr- 
ing is iniciareJ hy activation of the vomiting 
(emetic) center in the medulla erf the brain. The 
vomiting center 0 COlttWCWd hy nerve pathways 
co the eheuareceptor trigger sane (CRTZ), the 
cerebral cortex* and peripheral receptors in. rhe 
pharynx* Gl rraci, urinary system-, and heart. Im¬ 
pulse? from itny of the?e areas activate the vomit¬ 
ing reflex; tills Ttr-Ljuires a COQffdlmied i fUirI l:>I the 

GJ, nuiBcutloakeletal,, respiratory, .ind nervous sys¬ 
tems (Figure S--6). Impulses may he generated hy 
(!) pain, excitement, or fear (cortex): (2) distur¬ 
bance* rif the iflfltt ea r (CHI 7); ( 3 ) . I ruins Such ;i.-- 
apLumarphlM and dlgoseln (CR.12); (41 mem hoi ic 
conditions such as uremia, kctixiemia, or ecido- 
toNcmia (CRTZ); and (5) irritation of peripheral 

reCcptmSr 

Occasional vomiting hy ;i Jl>ji i vi cat I* consid¬ 
ered normal However, persistent vomiting Ls not 
normal. Hones and rats Jo not normally vomit. 
Persistent vomiting can c-aure serious problnm 

such ii-f touliant dehydration, electrolyte ijisi.nr- 

bances,, and acid-base Imbalances. Sizable quanifc- 
ries of SLidiam, potassium, and chloride are Kmc in 
vomit. However, potassium loss is usually the most 

significant abnormality. 


Painter Motion 

i- -* 



Larynx Di. , ;iv.n.vi?.s gi* VfrnUig 

Stomach I Jmgry !r;*;l 

Liver 

Pfcritorwum 

Heart 

Figure B*6 

The vomiting cenlef/dieniorereptof ir^ger icoe. 
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Emetics are drugs that induct vomiting. Emetic? are 
iidiiiinisH'red t-n animals that h;ive LttgtStcd toxins, 
bur they must be used carefully to avoid serious 
complicn cions. Emeries should not he ufcd in ani- 
mals that {1} are comatose or arc having a seizure: 
(1) have depressed phsuynKcal redexfis; { 1 } are in 
shuck t?r dyspnea; or (4) have: IngeMed arcing acid, 

alkali, or ocher caustic substancea. Ohviously, emet¬ 
ics should not be given to .ini ran Is ih.n do not 
normally vomit, such ns rabbits, rone rodents* and 

liOrtse*- Emeriti usually rt?rimvr ;ihin.it 80% <4 the 

asnraach ccmiems. I "herefhre, rim animal should he 
clofidy monicored for signs of loxicity after induced 

vomiting (Plumb, 2005). 

Emetics are classified according to their site of 
action. Those acting on the CRTZ ate categorized 
as centrally acting, and chose that act on peripheral 
receptors arc locally acting 



Afomorphine 


Apomorphinc is a morphine derivative that siim- 
ulntcs dopamine Tcceprors in the CRTZ K which 
then activates the vomiting center- This drug 
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is poorly absented after oral administration and 
is therefore usually administered topically in 

the L IHijuriLiri v;lI m;il: or piirenlKnilly. Vomiting lob 

low rapidly after iniravtnoue admlnlairaiian, i to 

10 minutes after intramuscular injection* and 
variably (JO to 20 minutes) after conjunctival 
^ntLtttrtritiftri- 

Ctrnkci! Uses 

Aporaorphine is used primarily lev induction of 
vomiting in dogs, It is considered by many to be the 

rnwlu: l>I choice Jar dugs. IC:-» use in cal.* is trimlro- 

veraial and possibly is mnEfalndoid. Xylaiine r 
which is safer rhem apomorphine,. is effective as an 
emetic in most cats, 

DfASdjje Form. 

Apamoaphine JJCJ soluble tablets, 6 mg (human 
label), arc commonly used. Apcrmarphinc is a Class 

11 controlled substance. 

AJktu Side Effects 

These include protracted vomiting, restlessness, 
and depression, 



Syrup of ipecac is tbe primary agent, timber locally 
flCtlilg tin* tin* that hove hem used with Various 
degrees of effecirveneoa Include muacaid and water, 
hydrogen peroxide* and warm salr water. 

Syrup of Ipecac 

Ipecac, which ks obtained fremi plain mcB p cap¬ 
tains alkaloids char irritate the gastric mucosa and 
induce vomiting within 10 to 30 minutes. Stimula¬ 
tion of the CR.TZ is also thought to occur- This 

Mftetfct m;sy be iLitsI in dijgs find l:uIs. SotYIC velt-rri 

narlana question the efficacy of thb etiieric. 
Clinical l/«s 

Iptt&t is used to induce tmesis in dogs and cats. 

Drwqgc Farm 

Ipecac oral syrup in 15- and 30-ml, pint, and gallon 
Kittle? (generic) is an wer-the-ceninter product, 

Adverse Side Effects 

These include cardiotoskity (high dosce),. Jacrinta- 
tion B and salivation. 


TiecJ-m£ct.a-n : '^ biote# 

1. Whole or divided d^umcrphine tablets may be 

placed in the conjunctival sec of the eye These 

tablets or portions an also be crushed or dis¬ 
solved in saline and placed in the conjunctiva. 

Once vomiting has occmred, die remaining apo- 

mcYphinfi should be rinsed out oF the conjunctiva 
to prevent protracted vomiting, 

2 . Naloxone may be used to treat an overdose or 

toncity. 

3. Inlra'.tnous cephalonri may cause vomiting. 


XVLAZlNE 

Akhouph xy Inline is nor classified as an emetic rbe 
label indicates that ir induce* vomiting within 3 to 

5 ininul.ir*.s in c,:its and OCCtUSiOflsIlv in dogt Si line 

clinicians eoruider xylaiine to be the agent of 
choice tor inducing vomiting in cars. Normal pre¬ 
cautions should be fid lowed regarding administra¬ 
tion of this product. 


T&JvnOt&wv y Not&i- 

1. ipecac should be adiminiEtefed ^rrh caution to 

animals «/«ith an existing heart condition, tt is a 
cardiotmic drug whin given in high doses. 

2 . Extract of iptCX. shoukd ntWT be Substituted for 

syrup of ipecac because it is several times more 

potent than the syrup. 


ntiemeiics 


1 ■■■■■■■■■■■■■ 

AnJIieoKtics jtv drugs that are used to prevent ur 

drill ml VxTiftil iilg. The ii.se liJ rii&l&eciiel k!s in ;l lunn 4 il 
aymptomark rreartmeni because rheae drugs Jri not 
necessarily amt the- underlying cause oi the vomit¬ 
ing. Many cases of vomiting in small animals aie wlf- 
limiting nr can K oomtolledl by withholding food And 
uracier II* 24 to 4 N hours. Other cases am more dithculr 
to oontrol and ncccssiinrc the use of ajititnuclic agents 
and careful attention to determining the underlying 
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cause. AnrLcmetks usually arc given parente rally be¬ 
cause vomfting precludes list of the Dial mutev 

PAefiOfMd , r/jn£ Derikdlives 
Fhenorthiasine derivative antlrmct'o act centrally 
by blocking dopamine receptors in the CRTZ and 
possibly by direct inhibit km i>t the vuiiiiting center 
Tlvtiti nginlls tire in widgsprend use. They Me \-£ty 
LiNfhil in prevent ing morion sickness in dogs and 
cats but may be less effective apainsc irritant emet¬ 
ic.-? (Upson, 19-S9J. Cuminm side effects include 

hvijRiiensiuii and reebrion- 

CHLORPROMAZINE 

Chlorprornitrine is a phenoth Inline derivative rmn- 
quiliiet that bus little popularity as a traTU|uilber in 
vectiLiurv medicine and is metre often used ns srt 
antiemetie,. 

Qnicdl Uses 

Cfolorpromariiw is us&d ;l> *n anriemerk In ilngs 

and cans. It is mure effective in Jugs than in cats. 
Dosc^ge Forms 

1. a11 txprcitnsjinc tablets I.TIioT;iiim*), various sizes 

2 . CMncpHiruiirui ck tended -release eapiules 
(Thansine Spansu lc-), various sizes 

3- Cblorpm-miizinc- oral solution (Thorazine), 

I mg/ml, JO mg/mL and 100 mg/ml 

■I. RifCliil siippLwili.iritis (Tliar/iiiile), 1 5- iYig UHlI 
1D0 mg 

5. Chlorpretmaainc injection (Thorazine), 2 5 mg/ml 
in ampules, and vials 

AJwru Side Effect* 

These arc primarily limited to sedation, ataxia, and 
hypotension. 


TechvUcCcunJ&‘ Note&- 

1. Chlurprurridzirie is irtflOffipfltiblt Atari milted 

with several oilier injectable agents, Check the 

label before -administering, 

2. Chlnrpmmazine may interact adversely- VYhen 
given concurrently with several oilier chugs. Read 
the label before adminhTtering to determine 
whether die combination is compatible. 


Prochlorperazine 

Pkochlorpnaairw is a phcnothirancikTivutive agent 

with moderate stdstlve ditets and ationg ;inci*- 

emetic efikiL The approved form of this drug js a 
cnmbmntion product that contains an antichdinc-r- 
gjc qgent (DtebsiineJ, Fnchkirpcitainc i* H.vni table 

sii^gly A* C&itipmifw (huftwh Ldbtl)- 
ClinicLiil Uses 

These include control of vomiting (pmchlorpcra- 
sine elociej in dogs and cots and treatment: of veun- 
iling, jrjisfment^rilis, diunrheji, Sp&gtle Colitis, art 1 id 
motion sJckneaa (oamblnation product). 

Dosage Frnna 

I- PkothlotpcHBuijp injection* aral?-ynjft suttsirted.- 

ttlLT-isc* cipsulfl, and si^ppasicnrlgs (Ccxtiparine) 

2. PiLKhUirpcmiincfisi.:ipropLimidk. t —injectable -ind 
capsule (tkrbarine) 

Atli^rs & Side Effet±i 

The* arc- similar to those of chlorpfomazLne hut 
may also include dry mucous membranes, dilated 
pupils, and urinary retention caused by the effects 

of the MiticholiAtfgic In the combination product. 



MetDclnpramidc is a derivative of procainoanide 
that h^-* central and peripheral antfenreric activj- 
titSu Oenmlly, u block* divpiinuik' tuccpiots in ihu 
CRTZj whereas peripherally* it Increases gastric 
contraction, speeds gastric emptying, and strength¬ 
ens cardiac sphincter tone. Metoclopramidje h» a 

I in 11 1l 1 .I mfiurm-L! in I. il 1 hir. .Iriijj l\;i> n 

short half-life and may have to be admknlsiered of- 
ren or in a continuous drip in severe cases of vomit¬ 
ing (Plumb, 2005-). 

Clinkd Uses 

L As an arutiemetic (especially for parvcwiral en¬ 
teritis, uremic vomiting, and vomiting assoc i- 
sled with chemotherapy) 

1 . For i he treatment of gsguttfc motility dlwpden 

Dosagf. Fomas 

1. Metoclopramide HC1 tablets (Region), 5 and 
10 mg 
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2. Mccocloprnmide HClcral solution (Rcgkn), 

I mgfml in containers of various size* 

3- MtiCcH,-Is ipriimidt- HC.il LtljeCClCrn (RfjJarLK 
5 mn/ml 

Adbt'rit' Side 1 Effects 

The most CCrrtfnwi mk effects in hoq^pdogi, and 

Ljj'il.i 3J5 behavioral or oilier disorder* atanciared 

wirh the central nervous system (CNS).. Coniilpa- 
rion also may occur. 


TechnUticvnJfr Note# 

1. Region is contraindicated if Gl obstruction is 

suspected 

2 . Atropine and thie cpioid -analgesica may antago¬ 
nize the actions of metodopiBmide. 


Antihistamines 

Antihistamines are men* effective as auvriemetLcs in 

dttglS iir'i.l L'iils wheil voiHiriilg i* ii result i>1 rnoliml 

sicknc-s* of inner ear ahncirmalhie&. Annihisiamines 
block vomiting at the level of die CRTZ. All anti- 
hEtanniiKS may cause sedation. 

J ) i M qjj t- Forms 

I.. Trimeihobc-nzLimide I ICI (Tigan). Trimcrhohc-n- 
zamiJc is an antiemetic for use in dugs only, 

2- Dunenhydrireat-e (Dr^m^minG-Dimenhydrinate 

Ls an anilhiMsrnine luK-led ftp creaimeiu of w i- 

don sickness in dugi Lind cats. Ir is available in 
rahlei, liquid, find injccraNe forms, 

5- Diphenhydramine (Beandryl). Diphenhy- 
drain iiie te u&d Ifl veterinary rn^J icirte As iUt 
antieoiedc and hot the neflEmenc of motion 
udcncBSi pruritus, nod allergic reactions. Jr is 
available in tablet, capsule, oral elixir, and 
injectable lunfls. 

4„ Mfcfdiiiile (Anriciflt}. h'lecliinltj is used Dfiakflly 
in email animals- for the rremnenc of motion 
sickness, 

5- Promethazine (PhencrganJ 

An iicho li Intiffes 

AnticholineiiBic or para5ynipfltholytic drugs block 
rhe effects- of acetylcholine at parasympathetic 
nerve ending. The result is reduced Gl !pw, 


intestinal motility, and intestinal secretions 
These drugs act peripherally—except feu atropine 
sulfate ami amItwpentAmlde, which have some 
capacity to cross die blood-brain barrier and 
block the CRTZ- Many clinicians believe that 
these drugs have a limited ability to reduce vomit - 
in^- Gtetrit emptying is slowed by untichdtner- 

gics, which may actually increase ihe tendency 

for vomiting. 

Aminqpfntamipe Hydrogen Sulfahe 

Amintppenmmkle ■* ;m snrlcholltwtglc^ antlspat' 

medic ;Sj^i-jiT for use in Jli^s and cara. 

CJiuicfli U *cj 

These include the (rentment of x cute ahjnmmali 
spAsm and aunclattd nausea, vomiting, and 
diarrhea- 

Outrage Farms 

1. Atnlnop^niAmldehydrogensulfew tablets 
(Cent one}, 0.2 mg 

2, Aminopcntamidc hydnjgpn sulfate injection 
(Ccntrinch 0.5 jim^ml, 10-ml viab 

Adverse SadSt 1 Effcti 

The* include- dry mucous membranes =nnJ urinary 
retention. 

Propantheline 

EVopsnrheline is a i|uarcn.ui ry ammonium com¬ 
pound with amscholinergu: activity similar to chnt 
of atropine. 

Clinical L- nl^ 

The ant spasmodic and nnrisccrciory activities of 
propantheline arc useful in the treatment of vomit¬ 
ing and diarrhe^i- 

DiiSitge Form 

Proftiinchclinc bromide tahlcrs h 1 ,5 and 15 mg 

[Pm-EtanthimO 
AJterse Side Ejfecij 

ThcR* arc similar to thr^e of .icropinc L^nd include 
dn. 1 muci.HLS membrane*, tii.chycH.idia, urinary re cen¬ 
tum, and torBtrpaticm. 
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The hutymphenones arc a group of tranquilizer* 

time are capable erf blocking the CJCfZ and the 
vomiting LLTirct. These drugs are relatively effective 
amt i cm dies hut are seldom used for this purpose in 
veterinary medicine, DomperiJune Kits been used 
in Europe Kit has kMoui befrn wnl £w an. anti' 
emetic in. ihe Uni«d Sw$l 

Doscigc Fomu 

I- L^tiperidol/fcnranyl (lmujVBr'Vct) 

2 . HalofWfldol (HjiLIhL) 

3. PinraUfe (Oriif*} 

Serotonin Rtteptor Antagonists 
Serotonin receptors are found on vagal nerve ter¬ 
minals and in ilie CK'TZ (Plumh^ 2GCn). Blncbdt 
of rhefic receptors consists of antiemetic activity. 

D»fl^r Form 

Ond rirtst-Tmrl ( A ifcr;m). Zo ft iii i l> nv.iiilly ris ini 
annemetic during chemotherapy and is noted tor 
its special effectiveness during this application. 


NK-i Receptor An tagonists 
NK-I antagnmus hlnck dir hiiriding of uihstanc*! P 
(a neuTLttransittLctLT involved in votmiiin|) to NK-I 
receptors in the CRTZ. 

Ctrnu-dii Uses 

Uses include the prevention and treatment of vom¬ 
iting in dogs caused by motion sickness of other 
causes. 


Dto&qge Form. 

Maropit.mi citrate (CERENIA) cablets in 1,6, 24. 
60, or 160 mg, Inject Lon in l0mg/mL. 

Advent Sufc Effects 

Side effects mired in a field study included diarrhea, 
bloody skoal, aimexi^ endoboocic shade, and otitis. 



Anti ulcer Medications 


Gastric ulcers may dccut in animals for various 

reasons* ineludi fig stress metabolic disease, gastric 

hyptrhidJily, ;inJ drug lIu-T.i j iy jci ritlui.xiiei'iiidh or 


nonsicioidnl antiinflammatory agents) (Hall. 2001) 
Anorexia, hemalemesis^ pain, and mcLwia are com- 
nuiit signs ljI g,istiiL: ulcer. Most c>! pjgTu: ill*- 
cerarLon involve increased gastric acid production 
and require treatment of the underlying cause 
and symptomatic therapy. Five classes of drugs wire 
itvitt Cmrtmwiiy uwd to tre&t gastric ulcers: (I ) 
recgptL'Mf JiniagcwdjH, (2) proton pump inhibitors* 
(1) antacick, (4) sastromuco&al protectanta* and 
(5) prostaglandin E-1 analogs. 




One iti the primary stimuli for secretion of" hydro¬ 
chloric acid hy gastric parietal cel ls- is activation of 
Hi receptors by histamine* By hacking Hj recep- 

tiKr^ Hi receptor ontsgpitim reduce the release erf 
hydrochloric acid, thus decreasing Irritation i hS the 
eroded mucosa and promoting healing (Figure 6-7 k 
H> bJi.'clcm in current use include cimcridine, ra¬ 
nitidine, famotidine, and niiatidine, These are all 

rivviilalllt! ;ls iJV^T-che-^ciunleT fMSulitcI s. 


ClMETIDINE 

Cimetidine competitively inhibits histamine at 

Hi receptors id gastric pfttiewl evils, thereby reduc* 
in^ hydcnddoric acid secretion by these eelLs. 
Cimecidine, the least potent of the llj; receptors, 
must be given 3 to 4 times daily to be effective 

(DtNuro. ZQ02J- 
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Ctcrucol Usfa 

CinuGtidmc uiuod for the treaJdncfil or prevention uj 

^>rrlc f ;ihLMci:iwi1, ctt IniklmiEl iiltjt-rs; I-hyqii?T-»t- i,-.t t^l i ht^ 1 

conditions ofihv smmadi; esophagitis; ga&tric tcll lUh. ; 
and experimentally as an immunoimiduLnror. 

lynsa^c Fivrm.f 

l^RidLiLl.i iTppmvgd Uii■ i,live m hunting ;srtS -ilte i ittetl 

ili animals. 

9- Cimetidinc tablets (Tagamet). ICO, 200, 3C0, 
4C0, and SXI my 

2. ( iiiiLt!InHaiti nr.il solution (Tu^flW), ISO itiy/ml 

3. Cbneridilne HCl for injection (Tagamer) 
Admuc SfAt Effects 

Tbew tire tart in minuals; however, cbiwtidiiitf does 
■i lI i i Im (ilhz TLx-rt hviciJ eniynnta In. the livei* and thus 
may alier the rate of metabolism of other dnqp. 


71 ech*rlcia*v & hlot&fr 

1. Because oi .ts inhibition oF twer microsomal en¬ 
zymes. cimetdine may prolong. the efforts oi 

drug& that are highly metabofaed by the liver 

(lidocaine, propranolol, metronidazole, diazepam, 
and others). Relerences should be checked be¬ 
fore dmeticSfte u^ed in twnbinalkin with other 
drugs. 

2 . If dmelidine is used with antacids, metodo- 
pramrie, digoxin, sucralfate,, or ketoconazole, 

doss should be separated by at least 2 hours. 


Ranitidine 

Ranitidine is aba :in H : recepcof aniagoniac that 
competitively inhibits, histamine at parietal cell 
receptors and reduces hydrochloric ncid secretion. 
Ranitidine hii$ little effect on hepatic microerv 
iViVith rirnl is unlikely Iti uiiuMf Limy inier^CCkills. 

Ranitidine is die U a receptor antagonise chat is 
preferred by many clinicians because: of Its greater 
potency (five times that of cimetidinc) and dura- 

tbn ill in,'in:'ii. Ranitidine also- has prokinetk 

activity in char it promotes gastric emptying 
i DcNovo, 2002). 

Clcnurut Uses 

Clinical uses at? lJ?nrical rn those of dnterkilne. 


Dosage Forms 

1. Ranitidine HCl tab Left (Zantac), T>, 1.50, and 
TOC- mg 

2. Ranitidine HCl oral syrup (Zantac),, 15 mg/ml 

3. Ranitidine injection CZanrac), 25 mg/ml 

Advttt Side Effects 

Advene .iii.lt: effect s art: tare ua ai'iiniaJs. 


Techv\.ioia-y\h-h'c>t:ey 

A pr act ceil adventage of ranitidine over cimetidme e 

ite reduced frequency of dosing (twice a day ialher 
than three ot four times daily), 


Famotidine 

Famotidine ks an H| receptor artTajpinLBr that is 
ccciriderably more potent than cimetidinc. It is 
ackninistmd once a day and may have fewer drug 
interactions than clmetidine or ranitidine, 

Glittkd Uses 

Clinical uses arc similar to those of cimctidinc and 
Tanltidinc- 

Dnu^ Fathu 

1. Famotidine Ji Im-coated Tablets (Pepcid or 
Pepcid AC), 10, 20, and 40 mg 
2 ■ Famotidine oral powder (Pepcid) 

3. Famotidine Injection (Ptpcfd IV \ 

Adverse Sick Effects 

Because of limited u^e, side effects have not been 

detenu i n vd. 

Nizatidine 

Nizatidine is an Hj receptor antagonist thm also 
has pro kinetic Activity; simitar to ranitidine. 

Clinical Uses 

Even though nisatidine. is an Hj receptor blocker, it 
is used primarily In small-animal medicine «*s a pro- 

khvaic agent for the rtoctnenc td constipation and 

delayed gastric emptying (Plumb* 2002). 

Dosdgc Farms 

1. Ajcid tiihlets 

2. Aald capsule 
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Dosage Forms 

1. Human label 

ii. Alu m <num/magne*lutn hydi®jdi.lje (Msflltix, 
Mylan cl, WinGel) 

b. Aluminum carbonate (BflE&ljd) 

c. Aluminum hydroxide (Amphcij el ) 

d- M^nmum hfydnj«idjp (fllilfc of nwgncvuO 

2. Vewrtmry Libel: hyJrfiicii.lt! 

(K-l^nialsis;, RluIi&x II) 


Proton Pump Inhibitors 

Omeprazole and Innsaprajole are beruLmidflJoles 

Huai ski as pfocon pump LftbiUton- These agents 

band Irreversibly ar [be secretory surface of Hie pa¬ 
rietal cell to the enzyme Ma-K-ATPase. This en- 
is responsible for “pumping’' hydrogen Lon* 
into the stinniieh ws'inst a enneen trot inn gradient 
When hound m thLsw#y p ill* enzyme Is inaciivaietl 
and the cell is unable ro secrete acid until a new 
enzyme is synthesized. 

CEcnk'iiE Uses 

These agenta ait used to near gastric or duodenal 
ulcer and esophagitis ruid may he useful in treating 
parietal hypersecretion associated with gastriiKHTta 
and miistoeytiKsi^ {DeNmm, 20 CZ 1 . Oineprasnk \v& 
a vererifiary-approved label few [he [renrmenr and 
prevention of recurrence of gastric ulcers in horses 
and fools (Foushee, 2 COO). 

f Ji.wijgf p^ntu 

1 . Omeprazole oral susrrined-rdease capsules 
(Prilosec),. 10 and 10 mg 
2 r Omeprazole (Lowe) (Canada) 

3 - Omeprsisole Oral Paste 

4 _ (iaiTft i|r«irJ i Equine product) 

5 . Lansoprazole {Prevacid} 

Adierw Side Effects: 

[ lu >e iilcliiLle L-:irL>l L|'iij[i>. m, Nedr'iti-urt, ileus, pHilCre- 

axicis, ;ind ONS effects. 

Antacids 

Afitstkh* u 94 d icbi v^terinaty medicine ;ire (rel;i- 
lively) nonahscwbahle sails of dominium, caldum, 
or magnesium. Antacids arc used n> decrease hydro¬ 
chloric acid levels, in the stomach as an aid in the 
treatment uf gastric ulcers. In nimindnts, antacids 

wndh as iniiiniKsiunlj hydo’^ucii.L: ;lr k usklI Eli lrea[ ru¬ 
men acidosis {rumen overload syndrome} and are 
used os a laxative. Antacids also may he used in pa¬ 
tient* with renal failure to hind with (chelate) intes¬ 
tinal photiphrOhfl and reduce hyperphospharemfc u 

Clinical Uses 

These include ticadncnt of gastric ulcer, gastritis, 

iTr. 11 1 1 1 i 1 1 1 , in.I livi'L-rpli-.np-Visilmm ui ■ i i 31 :mim;ik 
Jii I u:i muinl n, I hey are ixtai lu ltU; 1 E ftilYhtrfi uvltLc'ilL 


Advrrse Side Effect* 

Adversu suit Hltfi'l.i in miHxigusIriL: :mnn. iL i.i ic9iu.lt! 

constipation (with aluminium- and calcium - 
confining produces) and diarrhea (with magnesium- 
asnraining pnHlucis). 


Gnstramucnsal Protectants 
Sue nil la It i:i l Ik* i>i 1 1 y gMCTOmuCSMSl prirttrCliLni in 
common use in veterinary medicine. This drug Ls a 
Jisaccharide char, when administered orally, farm* 
a paste-like substance in the stomach that binds ro 
the Kurhice* of gcVtttiC uLcert- This gristed ikr mute' 
rial forms. a harrier over the ulcer ro prorecc iT from 
farther damage and to promote healing. Because 
sucralfete hinds better to ulcers in an acidk envi¬ 
ronment, it should he administered 10 minutes to 
I hour before Hi tecepw antagonizes are given. It 
also may reduce the availability of some other 
drugs. 


ClinK'ui tS C.f 

Sucralfate U used in die treatment of oral,, eaopha^ 
gcal, gastric. ,ind duodenal ulcers. 

Dunw Form 

Suetalfare (Caeafaie), 1 ndJeth 
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Texfu'ilciajv b Wtftov 
b Generally, do not give oral antacids within i to 

2 hours of other oral medications because 
of their ability to decrease the absorption 

of drugs such as tetracycline, oroetidine, raniti¬ 
dine, digoxin, captopril corticosteroids, and. 
ketoconazde- 

2. MdEnesium-tOr^isinirig arvidcids an? coriCraindi- 
cateij in animals with renal disease. 
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Afhme Side Effects 

These usually are limited to constipation. However! 

drug Inwracriww may be tumble ■ 


Tech*%L&LctAV y hJotei, 

i. Sucralfate should tse given 2 how before tinted- 

dine, tetracycline, phenytoin, lluoroquinDlones, nr 
digoKin is administered. 

7 . Sucralfate should be g^en 5 half hour before h> 

receptor antagonists or antacids are given be¬ 
cause it requires an acid environment to be 

effective. 


PrQstaglandm E- f Anafogs 
Misoprostol La ii. picetaglflrtdin Ed analog that 

rc-crly inhtMd the parietal cell from .secretJog hy¬ 
drogen ions into the stomach. It also protects- rht: 
pstric mucosa by increasing the- production of mu¬ 
cus and bkavbofiate- 

CtmLCdft Uses 

Prostaglandijn E- L analogs arc- used primarily to pre¬ 
vent or treat <ji*Ftric ulcers associated Mb'i tbi the use of 
r'Kir'fcvteri.>'Hlcil ftMiinfbiftmatOTY drug* (NSAlDsT. 

Dosage Form. 

Misoprostol oral Tablets (Cytobec)* ICO and 2 00 g 
AAmtm Suit Effects 

Side effects include diarrhea, vomiting, flatulence, 
and abdominal pain. 


T r ech*U£tiJWf&b)ot&& 

Misoprostd causes abortion and should not be 
used in pregnant animals. 


P 1 AARHIA _ 

Diarrhea is the pajMjpe of Iikmc or liquid snub, often 
with increased frequency. Diarrhea can result from 
primary direse of the intestinal tract or may accom¬ 
pany niKvU) disf;iHi?. Explanation of the patha- 
physiology -of diarrhea \s hfnnd the scope of rhb 
next. 1 iowever* categories of mechanisms described 


in veterinary’ references include hyperaccrccion, in¬ 
creased permeability, osmotic overload, end altered 
Intestinal motility- PftMftlSHI in a comnlCrtt cause of 
diairrheo in oil doDiudc animal species; ir tfesult.s m 
diarrhea duough 0 combination of previously de¬ 
scribed mechan ism-E-. Parasitism always should be 
ruled out when a difiignoiia is determined- 

Lnctewd Stefti ei i*. pil iif fluid from the Intestine 
may result from the actions erf bacterial enJorerttins 
from m Lcirat^nisnis such as- Escheticfrio coif, Cfas- 
rridrwm jAnfringcns,, ClbitraJEiim difficile , Cim\rtlt+> 

.biJilEJT jtajifni, in id H^lcLy^hulEHT 1 . Inlmlirial tipil helium 
damaged by viruses. L?r other argardscuB may lose 
fluid as the result of increased permeability. Os¬ 
motic overload may occur because of poorly Jutest- 
Uble fruxb, <1 rapid chan.ee in diet, or maldigestion or 
m^bhsorpflon. Although diarrhea has often been 
associated wi th hypemmrility of the Gl tract* the 
current belief i^ that most patients with diarrhea 
actually have hypoiEUJtilit^ 

Deci^l^d tegmefttfl cunin-iCInms (hypuiniitil- 

ity) Increase the diameter of the lumen and allow 
rapid passage of'contents, resulting in dianhea, Nor- 
mal regnucnitHl ccrnstrictkms narrow the diameter of 

the intettltal lumen and actually slow the pas^ise of 
conieniL Djanrhea, If nor ermimlled, con reaulr in 
substantial fluid end electrolyte fsodium, chloride, 
potassium, and bicarbonate) losses. Dehydration, 
QCklwHi weakr™, and wmireiriB may fallow. 

AcilIu LlirirrheiL, similar to acultf my, in 
dogs, and Lilts often responds to dietary manage¬ 
ment and conservative treatment. In caws that do 
not respond to conservative management* symp¬ 
tomatic SIM specific treulmmts an* fcgjtfltUd- A 

dbcuasJon of rhe medications used in i Ul Trent mem 
of diarrhea follows. 





Narcotic- analgcHc* (opiates) are effective agents in 

the control oi diatfhm because of their ability to 

{L) Increase segmental catititaukuu, (2) decrease 
intestinal secretions, and (3) enhance intestinal 
absorption- Many clinicians consider opiates to 

be the drug! choice for the control ot diarrhea 

In dojp. They abo ate used fer the rceatmenf of 
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diairh™ in calves, hut rheir use in cats and horse* 
h contp?venrifll because of their tendency to cause 
CNS sv i i3hul:iHotfe- Narcotic agents ii#e sumeniniet 
prepared ^combination products wlith Dchurcbsaa 
of antidiorrhcals. 


CInww Uses 

I lit' Upuilfti -Ift list’d in Gl IlfctrT;S|iy for I he COiltnxI 

of diarrhea. 

DbKff Fomw 

1. Dtpherioxytoie (Loreicrtil)- Diphenoxylate h a 
&yndifiil£ narcotic agent (Clasi V) chat is siruc- 
turally similar to meperidine. Atropine sulfate is 
added to cevnnicfdd preparations to disoounge 
JubstAM* abuse- 

2. Loperamide (inuidluai). Loperamide Is a syn- 
thcric narcotic that is available an anonprc- 
scription preparation. Loperamide poorly pene¬ 
trates the CNS in cats and is acceptable in this 

4fWl» (Wlllflfd, 19*8)- 

3. r\i regc:■ric Ik aol 1n/pccc i n (Parepecicilin) 

i Op e u m/I:aoI.in/pee ii n /an r ic h olinetc s (Donnagel) 

Side Effect* 

Adverse side effects of all the oplaws include enn- 

stipacLon l ileus, sedation, and CNS excitement 

(cats and horns). 



Anibchnllnfiigics and amlspasniixlks have been 
widely used in veterinary medicine for the cregi¬ 
me ru i.sf diarrhea. Because hypoiTwtility rather chnn 
hyppmiiitilitY is tlOw Ctirirideted ti> Iv? a mm it lilted 


with iuhc cases ui diarrhea, anrLcholifiefglcs and 
antiEpasmodics Bhould he used with caution for rhe 
aeatment of diarrhea- A few commercial ancidiar- 


rheal prep flni t ion* cun tain an antichuliner^ic plus a 

C NS d e p resKi ri i. 


Cl mk si ll Uses 

Anticbi/hnc-r.eic^iriTisp-iismoJks Hire used for the 

exeat merit of diarrhw- 

Draqgc Foimi 

L Aminopentamide (Centrine) 

2- Methscopobmiine (Pftitline) 


3. Hyoscyajniric (Lcvsin) 

4- Pniftinrheline (Bro-Bimthiine) 

5. Clidiiiiutfnyclili>irtlki=^poic.UJb (l-ibmx) 

6. Hy^Mey.iaLiiie/pheriL.-iharbiTal (Dortnajcal) 

AAwne Side Ejects 

Adverse rid* effect are iii.lsdri^s^Kl in the sect inn oft 

jniLtliLtlLCS. 

Pro f e c ta n ts/A rf s orte fits 

Pn.nJucts in rhis category may have pmtecfamr or 

a dsn rhe! is I Ljjiiiiluit's in llie Gl It;k; 1. 1 lie muling 

action, lj! these drugs protects inflamed mucosa from 
farther irritation. Their adsorbent activity hinds 
bacteria or their toxins to protec t against rhe harm- 
hj| effects i>{ thesv in^misms. Eiiulin mid pectin an? 
™n ingredients often used in prorecrant com¬ 
pounds- The ability of protectants to comrol diar¬ 
rhea h c\b beer questioned by souk- clinicians. 

Bismuth subsalicylate is a compound found in 
products wch as Cwrwilv* Sujpcnrion ;wilI Pt-jii ■ !»- 
BbmoL Baanuth sub^dicyliite Jb convened in bismuth 
carbonate and salicylate in the small intestine. The 
bismuth has a coaling and antibacterial effeci, and 

the Kriileybite (;m yfipirin-likt: CWlpOuAd) hdS Aft 

emr imdbmfiu.iR iry efilncT and ledueen atcrarkin by 
inhibiting proGmglandina (Booth*,. AX)lb 

Activated chmcoal is an adsorbem that is used 
prim-iirily to treat ptu^ininy- 


CJinieuJ L-se.s 

ThcR! agents me used to contnd Jmrrhe^i :.nnd act as 
an ndsorbent- 

Do&agfi Fnnni 

1. Bi&murb suhsalicylere 

a. Ci.>rrective Mixture (veterinary approved) 

b. PepM'Pismol (humim label) 

2. Kairdiii/peciLn 

a. Kaopecrolin 

b. Kao-Forre 

c. K-Feh 

j. Aclivut^Ll chare;Ls-il 

a. Toxihan Suapenaion and Granules 

b. SuperChm-Vct Powder and Liquid 
4, Dl-Tri Ocrahedml Smectite 

ii. Bio-Sponge 
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Advem Scdr Effect# 

Adverse side effects art rare and usually are limited 

10 coiwlpariciti- 


Techrti<uwJ&' frJot&fr 

1. Bismuth subsalicylate compounds shoiJd be 

used with cauScn in eats because of the conver¬ 
sion to aspirin. 

2. Bismuth may appeal opaque on radiographs. 

3. Administration of bismulh subsalicylate can result 

in black stools that resemble rnelena. 


) Laxative 

mT 


Laxatives arc substance th.it loosen bowel con¬ 
tents and encourage their evacuation. Laxatives 
with a strung or harsh effect are called cathartics, or 
purgilf ivhs. { Li|^pyriK> irf Lix;i1ives icW Iik It: siding/ 
hyperoamoiic agents, bulk-producing agents, lubri¬ 
cants. Eurf'accantsj'siool soAenerk irritant^ and mis¬ 
cellaneous it^ents- 



Saline or hyperosmotic laxatives contain magne- 
sium or phosphate- anions rhicit are very poorly iih- 
surbed from the Cl tract- It generally is believed 
that ihuNt: union* hold water in die tract <vsuhkhIi*- 
cally. Increased water in the Gl tract then softens 
che stool and stimulates stretch receptors in the gut 
wall to enhance peristalsis, 

dinkol Uses 

These agents are used for the relief of const i pur ion, 

DtiiE£4gc Forms 

Dosage forms Include suspension^ crystal^ pow¬ 
ders, and boluses* 

I- UctuloK {CephuLflCa Constulosc, or Enuluw}- 

LiCCuli wf also reduWS bliXid iimiEinruii levels in 

some he pax be diseases* 

2. Magnesium hydroxide 

n- Milk of magnesia is a suspension for use- in 
docs <md Cats- 


b, Carmilax Powder and Bolen is for use in 
cattle (lExaJtivq/HrutBCKDr 

t M^nsbot Boliu and Powder is lot use In 

caiilt 

J. Poly Ox II Bolus is for use in cattle. 

3. Magnesium sulfate 

: : i. Epsom -H^ilts hits bi^n used in horses imd birds. 
4- SixJblisli phosphate salts 

a. Fleer Enema is for use in. Jofis and foals. 

b, Gcnt-L-Tip Enema is far Jog and foal use. 

Adverse Side Effects 

The* are rare hui may i nclude cramping or nausea. 
Overdose or overuse may result in hyperphospharc- 
mia or hypocalcemia, Gits tire especially susceptible 
to these dectndyte imbalances- 


Te<:hvU.ciciY\’K'oCe^ 

Phosphate enemas should nut be used in carls be¬ 
cause cots are especially sensitive to electrolyte 
imbalances Aw may occur. 


Bulk-Producing Agents 

Bulk-ptodueim: agents -.act! often inJLgL^nhlL! plant 
materials (eclhiloce or hem ite-Uu lose) choc net 
by absorbing water and swelling to increase the 
bulk of intestinal contents, thereby stimulating 

peri aw bli- 
dinicdl Uses 

Bulk-producing iiflents are teed for relief of ooruti- 

-|i;itiiMi ;inj Iikt rrlw^l Of SOfltfc types id nn|>iic(:i.<jri 
(sand primarily) m forsei. 

Dosage Farms 

Diwage forms primarily cuttaist erf psyllium prcpcira-- 

l inns. F^y ll iu iii ih obtained, in m i the ripe seed lyI a 

species of Pbwlagp ( Plumb. 2C05). 

I- Mrtamucil 

2. Equine Psyllium 

3. El|ui- ph ar Sweet Psyllium 

4. Equine Laxative 

3. Bran—a hulk-producing agent often used In 

horses (befirct mush) 
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Adverse Side Effect* 
Adverse side effects are rare. 


Lubricants arc topically oil* or other hydrocaiboci 
dcri vatim (petrolatum) that soften the fecal 
itl^ss anil rftike it -easier to ittcvt through the Cl 
tract. 

Clmfcd! Uses 

These include treatment of onutipatim and focal 
impaction. 

Dmage Forms 

Dosage forma include liquids- (mineral oil) and a 

jell'yd ike tu tes (pctnJfltufllJ- 

EL Mineral oil. Mineral oil is used in horses for the 
treatment of constipation, colic, and impaction. 
Thi s substence is also wed as a laxative in other 

species. H* ;ivy mineral oil li preferred over li^hi 

mineral nil. 

2, Petrolatum. This is a jelly-like mass char is in¬ 
soluble in water and is only slightly soluble in 
alcohol. Pgtmbituni is the principtil ingiiidjerit; 
in many nfihe oral laxadues for hadrball near 
merit in cats, 
a, Laxatone 
h. Felaxin 

C- KftWVLiix 

Ajfkme Side Effect* 

These are minimal when used appropriately. 


Techrucuitv y Ma€m- 

When mineral al is administered Orally lo a patient, 

care should be taken to ave*d aspiration, .Mineral oil 

is very bland and may not readily stimulate a svugl- 

lov.iryij re Flee 


SuifatitBitfa/StMt Softener s 

Surfactants reduce surfnee tension and allow water 
to penetrate Gl contents, thus softening the stool, 
They nisei m»y increase infestinvil secretions. 


CJinicul Uses 

Clinical uses include the treatment of hard, dry 
(fetes m mu hI I animals; impaction in harm; and 
occasloraUv dlffesirve upaec m cattle. 

Dosoec Forms 

These products Are Available in Ikfuid, syrup, tap' 

htu Ic, ml: let, ;SIlJ KiLtiiLi form*. Domtt si ill I urn, 

aJao called Jittery I sodium Bulfo-Eucc inarc * is rhe 
main ingredient. 

1. I 3i vi is;tl h Sodium (( j i l;ih#) 

2. Docusate Calcium (Suriwik) 

3. Disposable Enema 

Adverse Side Effects 
Adverse side elfecu are rare. 


Tech *uoiwvV footed 

Docusate sodium given vjith mineral oil may result 

in some absorption qf mineral oil. 



Irritants aet by irritating rhe ^ut wall, causing 
stimulation of Cl smooth muscle and increased 
perirtaNs, These drugs are seldom used in vrreri- 
miry rntfi.1 iCint:. riiisOleiiL^ry include* several1 agents 
that are somerimeg used in rhe maaimfini of consd- 
patiixi in humans. 


1. Ri vil:i !lI v I 'i I ! i i) 

2. Cauor ml 

3. Emcdin 




Pn.»4fi inetic/ptimulant drugs increase the motility of a 

pat nr parts -iii the gastfolncealtwl tract and by do*' 

inti rhii enhance ihe Transit cf material through the 
iracL Several ukases of drugs, including dopaminer¬ 
gic antagonists, serotonergic drugs, motilindikc- 
drug?, direct choLm^rgks* and aoetrlchtilineSWrftie 
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inhibitors, have the ability r«i:» enhance gastrointesii- 
nal m«.>tili ty- As was prpvinisly ntvtd ( some H j re¬ 
ceptor antagonists exhibit frttlin.eik activity 
ranitidine earlier). 



Dopaminergic mnUgoniitj used as prukLitttKV in 

veterinary medicine Inc hide met i>£ lixpmEi'i hit; and 
domperidone ■(Hall and Wahabau* 19*:>7Tbse 
agents stimulate; motility of rhe gastroesophageal 
ephincter, rtumach,. and small intestine, Domperi- 

dofW tliB h;id I anvil etl us* ils a pmlkineEk in die 
United States hut is approved in Europe far rhe 
treatment of nausea, vomiting, and gastric reflux in 
humans (Parker* 2001), 


in treating some motility disorders and in promot¬ 
ing gastric emptying of solid material. Cisapride is 

nOC Cum- 111iy CCim i3wr tliisiI Iy available. However, 

compounding pharmacies may he able m make the 
product available, 


UhM Itau 

Uses include the treatmem of cunsEipai ion (alnn^ 
with dietary and/or surgical considerations) in eats 
nnd ^stmeBophageal reflux arvd gastrointestinal 
stasis in dogs* cats, and horsev 

Doaagfi Fiw+rt 

Cisapride (Propulsid), 10- and 20-mg tablets or 
l-mg/ml suspension 


Clfnfcat User 

MeroclopramiJe is used to treat gastroesophageal 
reflux and delayed gastric emptying, to stimulate 
the gastrointestinal tract in faals, and for gaatruin- 

Eesl inaD I'mrtiliEy disorder* irl dogs and MfliJ- 

clopramide has been shown ro enhance gastric 
emptying, The use of metDclapramidc as an anci- 
emetic is discussed in a previous section. 

Dusugu - Forms 

I. Meroclcpramidfi: (Reglan) tablets., syrup, and in¬ 
jection 

2- Domprridnne (Mutiliinn, Equidone)- DompcrF 

done may have UW Lrt rcgi-ikihc'ig uViHlrtnnCesI iilriL 

motility in horses., cars, and d-.jgs, 

AdivrH 5 rdr Effects 

Side itffcCt-S include heLk;LviLVT;il changes in dogs, 
cars, anJ adult hones. Cats have shown frenzied 
behavior (Plumb* 2005), anJ adult horses have 
exhibited alternating periods of sedation anti 
excitement. 



Cisapride is the serotonergic prok incite that is used 
frequently in veterinary medicine- Cisapride stim¬ 
ulates morilliy of the proximal and distal gautoLiv 

rescind cracr, including the gattroesciphaged 
sphincter* stomach* small intestine, and colon 
(Boothe* 200IX Cisapride is- not effective as an 
antiemetic but may h? better than metodoprflmid.* 


AAw &dtr Effect* 

Side effects- may include diarrhea and abdominal 
pain. 



Erythromycin has been used by veterinarians ro 
ircar bacterial and mycoplasmal infections far many 
years. This drug has been shown to stimulate gra- 
troirttestinul motility by mimicking th& tf&iCl id the 
hormone modl.ln (Hall and Washabau, HOOD). 
Erythromycin, stimulates mucility in chc esophageal 
sphincter, stomach, nnd small incest ine at microhi- 
aUy ineffective dews. 

Clinical Uses 

Uses may include increasing lower esophageal 
sphincter presaire 3 accelerating gastric emptying, 

<md feeilltfltlflg icite-Ntiiiil tftlUit tiriie. 

Dosage Farm 
Erythromycin (Erythro) 

Adverse Side fc-J^ecLt 

Side effects may include anorexia* vomiting diar- 
Thea, and abdominal pain. 

Sired Cholinergks 
Cftniud Uses 

These include postoperative treatment of ileus*—or 
retention of flatus or faces*—and equine colic (with-* 

out obstruction). 
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Dooscrge Forms 

1. Veterinary apprav-cd: despanthenol iJT-imflu-TH.il 

Inp&eifible,, dkPdfuhienol InjecikitO 

2. Human approved; dexpanchenal (Jkipan in) l-c- 
cion} 

Advvrto Siifa Effects 

AlI vtrrstf nuk effects ilfe r-ire hul Lilriy Utthadii CQITip' 

uLig and di archca. 


riV oTtr 5 •• 

Deapanthenol should not be used within 12 hours 

ot the use ol neostigmine., parasi.'mpatbomimetic 
agents or socdn>fchnline. 


A c e tyf cho lines t era s e inhibitors 

These drugs incrcsiE-c rhc amount of acetykhoLm^ 
available to bind smcmth muw.lt’ receptors, 

Clin, iced L'.ifi'.s 

These apcniE- arc used 10 treat rumen atony, to en- 
hii.net’ gastric emptying (ranitidine), to stimulate 
pt-rist: : ilsi.^ tO empty the blftddjtr id l: : irjre aniltials, 
and ro aid m rho of myaidienfia pvis 

(luostiBcniitt) in dsigs. They also may he- used to 
treat curare overdose. 



Rancfebpaae is a produce chat contains panooadc 
eiHymefi rhac aid in rfic digestion of friis, proteins, and 
cartrahydratra. The powder that contains the en- 
+yines i* rtluswJ with the aniinal? food, which is ftl- 
Il:-- ivrostand iur IS in 20rokuare l>ek?reftr^du'iR. 

CJmicciil Uses 

This product is used to treat pancreatic escierine 

insutficJcfircy- 

Dosage Form 

Pancrdipase (Viokase-V pander. Piincrezyme pow¬ 
der)- Both are tfppnmd (ot lAe in dugi and cuts. 

Adverse Side Effects 

Adverse side effects of high. doses incluJe cramping-, 
nausea, and dianheii- 


Techmx'A^vy hJotefr 

l Powder spilled onto the sfein should be washed 

ofi to prevent irritation. 

2. Inhaled powder can cause nasal imlation or can 
precipitate an asthma attach. 


FurirLV 

L Keosugmine methyLs-ulfnie (-Stiglyn injection) 
2, Ranitidine (Zantac) 


Ajwe™ S rd? Effects 

Advert sldir dicers are clu'Jinrt^ic and mny In¬ 
clude nausea* vomiting, diarrhea, drilling, bwhi- 
img, lacTimucion, bradycardia. and various others, 


T c^Utiict.a-t'v'jr-- bJotefr 

Ranitidine and nizatidine, H 2 receplnr antagonists, 

increase acetylcholine by iohibiUng acetylcholines" 
lerase. The increase in acetylcholine stimulates 

smooth muscle in the stomach and promotes gas¬ 
tric emptying Cn reduce vomiting in patients with 
gifttrit& and related disorders. 



Diuij? discussed in this section include antibiotics, 

unBiiii-iLmiLmiitory and liiiniriR agents. 



Antibiotics are rn.ii routinely used In the treatment 
tit G1 tract drsefwr in small anicnftls because these 

^gefilh may d<-.slrcly iii:lm;il inh;ihil;ini£ of the Ol 
tract and allow putlviigenh: hacreria {Sdbiwnella spe¬ 
cies. C. jejuni, C. pefpmgpns , C. d^dk t HckvJraYcr,. 
ami others) to grow on rhe mucosal surface- Bloody 

JliUthfri ijt sign*, ol sepsis may indlaUW the tW«3 fot 

andbLocic rhersipv. Anikhioilcs th:i[ ace oAen used for 
Treating; bacDcriel overurawrb and other Gl condi¬ 
tions inclixle metronidaaile, Rmasiclllini, clavH.rn.os, 
and tvkisiii- 
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Metronidazole 

Metranidajolc! is a synthetic antibacterial and -nnti- 

pro to pOSl I agent - 

Clinical Ubfs 

lr Treatment of giardiasis, trichomoniasis, knlanri- 
dimri*i pi asrajatytfc/lyirtphrt jCytiC enteritis ulcer- 
iihvH cflllfls, hepatic eneephalupothy, and ;i n- 
aerobic infection in dop 

Z, Treatment of giardiasis and anaerobic infection 
in cats 

5 . Treaticienl of ;in:ien:ihu: 111U j l:B i< 11 in licirsen 

Dosage Form 

Metroniclajolc (Flagyl tablets, Flagyl IV powder tor 

reconstitution, yml Flagyl IV RTU injection) 

Adverse Side Effects 

These include anorexia, hepatotox icily, neutrope¬ 
nia, vomiting, and diarrhea- 


Tezhtxicic^vy Notm- 

1 0 Metronidazole should not be given to debilitated, 
pregnant, ex nursing animals, 

2. lytKin is d macrolide antibiotic that is sometimes 

used to treat chronic: colitis in animate. 


Antiinflammntory Agents 

AnrUnflammaiory agents arc used Ili the treatment 
of idiopathic inflammatory bowel discaff in ani¬ 
mals, Increased numbers ■nf lymphocytes, macro- 
phyg^s, tells, Of pcisiimpbiU in the lutiriltltWiJ 

wall ekiaaefia these diseased. Treatment often 
involves the uec of hypoallergenic diets and antiin¬ 
flammatory agents, 

Drtiugt Fonruf 

.Anri inflammatory agents used in the treatment of 
inflammatory bowel disease include prednisone, 
i«athioprine 3 fliUasalaiLTit, and olsalHiinCr 

1. Prednisone—Many generic and trade name 
products sic available. 

2- ArarhioprirM! (Imuran)—A purine antagonist an-- 
t iinrtah.jlit? that tnay k ustsJ in tlu B tn^Htmt/nt of 


inflammatory bowel disease because of its imnnu- 
njoffupptnarive effects. 

1 . Stilbisidairm \ .AulI-HJ inKJ—■ A drug that ^con¬ 
ferred by Lnieatinal hictena tl> a sulfa drug (sul- 
fapyridine) and aspirin (salicylic acid). Aspirin 
is the active component thac has sin antimllam- 
ntetory e^wt and is useful in many cases of Coli- 
m in lL-; fir--* and cm*,. Ji should k ilsclI wiili cart 
in cats because of their poor ability ro merabo- 
lize aspirin. 

4- Ohalasine tDipentum)—Olsalmme is used fur 

ihr ln?ritiiLtn1 i:I lLijp with chronic colilist ihal 

cannot tolerate siilfajalatlne l* respond poorly 
to the product. 

Antifoaming Agents 

AnrifLxunmg agents sre used m treat frothy bloat in 
nun Loan fck In this condition, gas bubbles form, and 
become- trapped in the rumen lluid os a result of 
consumption of wheat pasture or legume*, such as 

rllfilll a 4ir L'lavtr. The I Tapped liiihhlc^ C;uim_ j ;l kirnl 

of bloat that cannot be relieved by usu I means. 

Antifoaminp agents act as surfactants {reduce 
surfitcc tension) and cause bubbles to brealc down rei 
that |$ik Ufl hi; ttltevtd hy eiUCtflrijdn Of hy the 

stomach rube. Thau products are given orally. 
Quiual I/ks 

Anrifoamitig agents are ured fur the treatment cf 

Imdly hliiiil ill niininiLiils. 

DofflgG Fomas 
L. Bloat Guard 

2. Rinat Tfttttnetvt 
i. Bloat-Pac 

4. Therablo at 

Adverse Side Effects 

Thew are rare il I he products are glvgn ah 

Jirected. 

Weight-Loss PfQducts 

Dirlotapide 

Dirlocaplde is a selective mieraflanra.l triglyceride 
Transfer protein inhibitor that blocks the assembly 
and release of lipoprotein particles into the blood-* 
stream in doe*. 
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Qmical Uses 

DirlotapidG La indicated for the inan-iigemenl: of 

obesity in dogs* 

Dosage Form 

SELENTROL solution containing 5- ing/ral for oral 
Klftiinifliitkin- 

Adieru Side Effect® 

Side effcccs include vomiting, diarrhea, IcchnTgY, 
HnoreKifl, canstlpHtjon, and dehydration. 

Probiotics 

Probiotics arc substances char competitively inhibit 
enteropHithi:^cn& They are used to treat diarrhea, 
inflatfonifliuiy Ei k»v t■ I dtactiAc P mid food allergy* m 

well as lur long-Ternt antihuick: u.se. 13nnrtLYvefsv 
regarding rhe ef6etiivenes5 of These substances is 
ongoing. 

! 11 .'.V ijj£ c pilnfLS 

1. Fan If fora 

2, Culturelle 

3r O-l, Conditioner 
“1. Pn ypmi ion 

■5. Pmlacab Paste 

6. T.n.N. Mini Rocba 

7. T.DN. Rockets 

8- Advance Power Freshen 

9- 0(Hm 

Appetite Stimulmts 

Stiini.ilii.tinp an animal to ent can he an important 

Ml'LlJxjt'lrettt tit a thrttftpy TIHH iiiM^n. Puip^T nutriln m 
taaenibl tor u-pt ifti.il lunerjuiimg of the immune 
system ns well as for proper organ function. Cans 
who do nett eat adequately for a period of cime may 
develop a “-Kitty liver" syndrome that tftn Ef life 

rliTeaienii ig-The following ta ;i fVirhal lliu appe¬ 
tite siunulanm 

I- Diazepam—Mcdotion that pr-wiuces a 
transient apptlite ilitfluLsiiOfl when given 

LniravenQuily 

2. Alprazolam—Medication given anally as an 
appetite stimulant in cats 


3. Cyproheptadine—Antihistamine used as an ap¬ 
petite stimulant primarily fen cab 


An iitcrcteed traphaiii cut dentrstry in ptes* 

lie if mi recent ytsiirs h{LS fueled •l ik'iliand iitf pftvluiith 

thnr promote and maintain oral health. Many of these 
pniduc ts help co ranewfood panicles and p]fU4^*c and 
assist in the inainterKiiue of pkviKim-smellin^ Eccath- 
hiKiit! art! IsiheleJ ;li a dmBMriL-e,. arid O! lltfS iiliay I:* 1 

applied as ;in oral rin« or wlih a toirfhbftLsh. They are 
prepared as solutions, .eels, and peemnistctied gauze 
sponges- Various fl.nv.Ts are available* as are princes 
with fluorkk. Tlim 1 pvuiuffl should in it bt considered 
a substitute for veterir^ry Jenral nfe.irmenr. 

Other oral pmduers include grit impregnated in 
pas re for polishing teeth and smocirhing rough sur¬ 
face* left by scaling* as well as diseforing solution 
U*&d 10 help idenirHy plaque. 



I- C.ET Eiuymatic Toothpaste. 

2. NhdvjipJent ond c ksjm.ung judution. ChLurli^o 
dine aocEaie is the active ingredient; a bn con- 
mins a peppermint flavor; may he ased with a 
Toothbrush or as a rinse 

3- Ora Vet Plaque Prevention Gel 

4- Ora Vet Burner Seahim 

5. C. E.T. Oral I lygiene Rinse 

6. C.E.T HEXcra Piemsum Chews for Dogs 
7- Friskier Cheweez Beeibiide treats 

fl- CRT Oral Hygkflt Cbtw^ fot Dm 

y. Hills t/d Dieth 

1.0.1 lartz Flavor Info-sed Oral Chews 

I. 1. FTi-skies Feline Dental Diet 
l Z-C.E-T L3ental Reward 

II. RcEsyal Oinira Veterinurv Diet 
14- Purina Veterinary Diets Df [ 

I.5. CHX Guard 

Ffuoride Products 

L SF04 Scan nous, Fhtorlde Gel 

2. riuorLffi.xnm 

3, C-E-.T- Oral Hygiene Sptay with Fluoride 


E 





ral Product 


I 

I 
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Perioeeutk Agents 

Dqxirqbe 

Dccdfobc pliicn.} In tht ptriodonml pecker s/ctr 

denial deaning with. due use of a annuli. Upon 
contazt wish the aqueous environment, the product 
consulates and re leases Joxrcycline fi.»f several w«k&- 

Bioactive Ceramic Agent 

Cona! Demtal is a subtitanu used to pro more the 
rcgcneiutkm of bone lost as the result of periodon¬ 
tal disease or tooth extraction. 


Polishing Past* 

C.E.T. prophypaste- 
Hurrviin Products 

Disclosing Solution 
Dud 1 IS Disclosing Solution 
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AFFLIED PhAIM ACC LOGY FOR VETERINARY TECHNICIAN'S 



REVIEW QUESTIONS 


1. Lisi ilviLv ^KHtr.sl iurtciiLMiNof'the Gl cwi 


2. List three examples of monogasmc aniindE. 

3. Wluil i> l("Sst*- Gl COf] fiKJufiSr i otT nil mini rum I 

animals?_ 

4. What k rhe difference between vomiting and 

regurgitation?_ 

5. Ruminant* are- animals that use 

___ k> chaise 

ptanr materiaL 

6. What arc- the- thiec bask control mechanisms 

tsf the 01 tract?_ 

7. Whjii i' the significance ol r li^ p-Te.it!iu:e l>I 
boctcruil endotoxins- m the GL trace? 


5. The CRTZ stimulate* vomiting when activated 

by_. 

List mm examples of centrally aerm^ eoneiics 
and two examples of pcfiphcrally acting emeries. 

10- Drugs that inhibit vomiting are called 


31. 1l 2 receptor ancagoniatH promote the healing of 

GJ ulcers by_,_ T ___. 

12, List two Hj TeceptoT anta[?mists. 

3.5. Whar are the euro types of intestinal motility 
patterns?____ 

14, Acute vomiting and diarrhea in dogs and cars 
itften respond to conservative management 

mjlI'i 94_- 

15. List rwo species that do not vomit, 

16- What is the mechanism of action of salinej'hy- 

[tosmotIc IrixuC i va? 

37, What is the active injureJicm of MctanvuciD 


IN. Dhtrci elu'lliiefgic drugssfkmuljw ihe Gl traei 
by what mechanism:' 

19- A .synthetic -infibrnricAint i i nfrii.mmatory agent 

ii-ul'l) to treat EJarJusi.*, ;ird ariaeri ibic; h:n:r«rial 

knfecilon iii animals I* called 


20. List four products used as dentifrice/ural 

dt Gritting ajwnts. 

21. Whar is the difference between peristalsis anJ 
segmentation? 

22. Srimubtkifi id the p&fwymp&tlwtic pwriern 

of the AhlS decreased intestinal muiilitv. 

■ 


a. True 
h. False 

23. Abnur whai percent of the staraachs cnnrenK 
Jl> emeries usually remove? 

24- How Jore sucralfate work tci treat.'pievent gas' 
Irk ulcers ? 


25 Bismuth subsalicylate compounds should be 
used with caution in what species? 

26. All the fcJlawbyg are bosk function* of rhe GJ 
system, except_. 

a. intake of food and fluid into (he body 
h. absorption of nutrients Bind ilukl 

c. excTtriami lsI was re pTiH.lueis 
J. excretion of urine- 

27 Which of rhe following species has no ga.ll- 

bidder? 

rl. VrimrbLM 

b. euiunri 

c. fel ines 
dr ovincs 
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23, Ru.mLn.uiiE- rcmostKate food to facilitate rhc 

digHt™ pPKCHr 

3u True 

b. FVil^t! 

29, The crop in. birds is used for_... 

a, a stomach 

b. food Storage 

£. feCtS 

d. ii place where food goes io mix with hydro¬ 
chloric acid to slid in the breakdown of 

foodstuifa 

S 0 . All l>I lhe following 3 /e parti ltI the >m:ill 
sniefldrije h except the . 

a. ilium 
bi duodenum 
t- jejunum 

d. i L l- i j i i i 

3]. i ^_^_ in an cmcric. 

a. Tig an 
h Mcdidnc 
£.. PromethaElnt 
d. ApoioocphJrte 


32. CimiMidme is_, 

9r a proton pump inhibitor 

h. jin antacid 

c. a gaAiFQDiucoeaL proreccam 
J, an Hi receptor antagonist 

33. _Lire substance* that loosen bowel 

rtflrtertCS imJ wutOuragfc their evacuation, 
n. fttw«*an.cs 

b. Adsorbents 

c. AntispasmodicB 
dr Laxative* 

34- Me SLill ilt" \H Ii iu n lI in_. 

a. Majpudi* boluses 
h, Fleet Encnui 
c- Epsom Salts 
d- milk of magnesia 
35. Violcase-V pinvdef is-_. 

j. Lin ant ich l> 1 inergic substance 
h, a digestive eruyme 

c. approved for use in dogs and eats 

d. both b and c 
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Hormonal, 





Lj?pjt 

PMlflftiilin 

LicacKlcrctrs 

MFb CTlLRH IPU^b KEFRDDUtllVi DRUG! 

D'HnKT'PtllE 

Leuprdidr 

UdbbDfvn 

MlMOju I 

PHtROMflNlS 

TTiVJOiil Harm arm 

DRUGS USED TD TR EAT HVMTHTYHQID I5 M 

1 KiiniTCiilr mXLlUH iTjj* 

LtaJh^uiiTC Sodum 

1 It? i a d blmu-Jti^ Hcrnuw 

DRUGS USED TO TREAT HYMSTHYKQIDISM 

Mriinii?n i< r- 

LaibrnuDk- 

Ipadaw 

Pro^pthuund 

Pjtf CiSdlrt IzdnE 

Praprandd 

AGENTS FDR THE IRUTMUfl 
OF DIABETES MELLJTUS 
bfidn 

.‘r&LVn l^wmKjrtiut 

i^Aran^ tesdh 
kt^rme^OB Ari™ tauiri 
long frurin 
Lte a r taufo ftncbefe 

Oral B^pcH^tmic Asefrt 
UTPEHGLYCEM1C AGENTS 
(^rrmiin TbJil Ail: « CfWfih PmrMfeK 
SET STEROIDS. SYNTHETIC STEROID 
ANALOGS. itS D NONSTERO IDAL ANALOG5 
GROWTH HORMONE BOVINE 
SOMATOTROPIN, BOVINE CSOMiTH 
HORMONE 

flndiDlh' iki‘Di:i 

Siamratal 

M4SD -•? UrdKSlSTMlf 

kr=dTti b tk CiKin&ft 



Aft ?r uudytitu; rfus dieter, you should be ahk co* 


t PiicuHF die cnntnol lnechanUms (phyEkitagy) nf the cndtH.-riiw 


.vysium. 

2. List rhe tiidocrine jjL ands. 

\ List the reasons why Jwimoire& arc clinically used, 

4 Describe die difference between aia endogenous and im txogC' 

fhcills Immione. 

5 Describe the locat ion and ftincrinns of the pmiiurv gland 

6- Ditiferentifitc between a pnsitivc; and a negative- feedback cunrrnl 
i m-dianhoi. 

7- Describe a neuri^oriibo.iial reflex* 

8. Discuss the uses and classes of pof|adoiropiffis, gonadal honiHHire, 
|tfOjgg.tfiii.N, .nut pittffiigbikjin* ii-K'ii m veieririiiry r'iH j ilu:irie . 

9. Describe the uses and classy a of dm^s That affect uterine contrac- 


KK 

II. 

[ 2 . 

13: 

14. 

15- 


riliry, 

Define pheromone and .give an example. 

Describe tlifei Ilh^ic ion, hnicikim; anjd hormonal pm^JiiLiKid she 

thyroid gt.uul. 

Describe the hnrmcna] tnciitment of hvT^khyrnidism and hyper 

thyroid isiii. 

List rhe endogenous .WMitee of insulin and its ijvtiabiiJic effaces. 
List the classes of insulin products and their genera] diaracterisEics 
Describe the method of action of the growth pronu^cnw 
L.M lliL' i ImiL id ijm-s for the imahcilk stLTsifcls. 
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;ev terms 


Anabolism Hie construdive phase of meaixslism in 

which body cells repair and replace tissue- 
Analog a chefUKal cqmpwnd having a structure 

similar Id another but differing from it in some way. 

Dystocia DiffieJt birth. 

EMPOMrmUM The mucous membrane lirwig of the 

UtWJS- 

EUTHYROID A notmd thyroid gland. 

Feed Efficiency The fate at which animals convert 

feed into tissue it is accessed as the number of 
pounds or kilograms of feed needed tip produce 
1 lb or 1 kg of animal. 

Feedback The return of seme of the output product 

of a ptocess as input in 4 way that control the 
process. 

Gonadotropin A hormone that stimulates the 
ovaries or testes. 

Hypophysial Portal System This is the portal 

system of the prtufliary ^and in tttudi vertulefi from 
the hypdhalamus connect with capillaries of the 
anterior pituitary. 


Involution The return of a neprodudtrve organ to 
normal size after delivery. 

Levo Isomer Left-sided arrangement of a imtecul? 

that may erist in a left- or a right-sided configura¬ 
tion. Lm and dexho isomeri haws the sama men 
leader formula 

Myofibril a muscle Fibril composed of nym^q^js 

myofilaments. 

Nitrogen Balance the condition of the body as it 
refetes to protein intake and use. Positive nitrogen 
balance implies a net gain in body protein. 

Primary Hypothyroidism Hypothyroidrsm 
resulting from a pathologic condition in the 
thyroid- 

Releasing Factor (Releasing Hormone) a hor¬ 
mone produced by the hypothalamus and trans¬ 
ported to the anterior pituitary to slimy fete the re¬ 
lease of trophic hormones. 

Trophic Hormone A hormone that results m pro¬ 
duction oF a second hormone in a target gland, 



The Ir.iililmriiil dclii'iilum 4if I he eftdoCfin*: system 
scares char Lc L* composed of organs (glands) or 
groups of cells that secrete regtilalnry substances 
Chorraones) directly into die bLoodstream- This 

iltrimih:iri naw Irji-rfc exl rmlvd (ci 11 _ i l:Li,i s.ITfjnii* 

laccwy substances rhai ntv dihcnbuced hy diAuuon 
acres cell membranes, 

The endocrine system and the nervous system 
constitute the two major control mechanisms of 

die hiM.Lv- l litM ivvii Ct'iiilm! la'itrchiSniiiE'ih W linked 

ro®eiher through the complex ince gracing action of 
the hypothalamus (Figure 9-1), Coordination erf 
these two systems allows an individual lo adapt its 

repinJiiutive :ind siiTviv<il stTal lilies to chim^m in 

cht environdiienc. 

Endocrine glands Include the pituitary, adrenals, 
thyroid. ovanes, testicle, pancreas,, and kidneys. 

The# gkinJ* prihluce hanituta* that :irv ttiTrk'J in 


target organs! where they influence the physiologic 
activity d these structures, 

JdomniriiL^ uglier.illy Hie iidaiMiiislered In ,nmuiil:-, 

for nine of two reasons: (I) to comae c ,i deficiency of 
that hormone, or (2) ro obtain a desired effect {c g. , 
to postpone esrrus). Hormone f that are jiJimnls^ 

tfred to yn .mmml sut- L idlt i.l i/.ti i^i^uhl-; hsimuinrs, 

whereas those produced nanirally in the body are 
mtogmoui homrujnpes. 



Pituitary Gland 

The pituitary gland h.i.s been called the master 
gland of the endocrine system because of the con¬ 
trol it exerts over the regulation of thi* system,, It 

■ 

is lit£.:;aCe*.l ill tin,' hMti ill (lie l.ifcim jiik| veciCTril to 

rhe hypothalamus and is ennneertd eh The brain 
hy a emit. [c is divided into two mam lobes—an 
anterior lube (adenohypophysis), which arises 
In mi the vinhry£iLiviric; pharynx, and a piSterku 







174 


Applied PkARMAouLoav for Veterinary Tbchmiciahs 


Slgfita 


Strsfie 


Sounds 


■ 

* 


■ 

* 


*/ 


A" 


TampflfHlure 


t 





Hypothalamic. ntegraiion -of endoerne and ne<w3U£ sterns. 


lobe (neuiohypoiihyflig),, which arises from the 

brain (Fij^ure 9-2). 

The hyp<:*th.iilai , nLi5. eKe-Tts control ever the note- 

run pituitrin,' Timu^li thrfc tnimpurt iit rL-kksing hoc- 

BUHHfir or factors, down the hypophyseal portal 
system. In the anterior pituitary, these releasing fac- 
cot 5. cause the secretion of trophic: hormones into the 
circulation, Tn>phic bnnunneN produced by the imte-* 

riirf papuUsry iiidii.h ihvfOLJ-slimulaiLil^ hLrfifuule 

(TEH), adrenocairicciiiapiki hamane (ACTH), lu- 

ceiniiinp hcMm™ (LH), follicle-stimulating hor- 

itumw tFSH), prolix:tin (LTH), and Rn>wth honnene 

».i 3 ]: * »i 11is 1 1n:pirt !•. Tlk ,t v In-plm lv.!i ;■ i--i k ■ ,irr 

aomer lines called md jobs [-ali bi£ Ji i m u mih because they 
cause cheiT target organ to produce a seamd hor- 
mm, which in turn influences a second t.LTgcr ortjiin 
Of tissue (Table ?'])- F<ir eKiimpk, TSH stimulate-' 


Nypqlhala.mi.i5 



Lqb« qt the pHut^ry ^Iflnd. 
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Table 9-1 Pituitary Hondone* 


Source and Name 

Anterior Lot* 

Thyroid-stinuilgiing hormone (T5H> 

Fdlicle-stimulabnig (F5H) 

Luteinizing hormone (LH) 

Growth hormone {somarQtroprn) 
Adrenocarticntropic hoimonE (ACTH) 
PflUttidf Ldbe 

Oxytodn 

Vasopressin (antidiuretc hormone, ADH) 



Stimulates the thyroid to produce Ti fT 4 

Stimulates twarian folidc growth (female) and ^Mmatogenesh (.male) 
Stimulates ovulation (female) and testosterone production (male) 
Accelerates body growth and increases milk production 
Stimulates production of corticostEroids by adrenal ccdex 

Stimulates uterine contraction and milk letdown 

Stimulates water retention 


[In chyrokj ip|; jfcbJ cn prmlucze [riiLhicirhyrurhine (i s) 
;uid itMraudLrthyronirK" (Tj|), which arc hormones 
chat Ln turn influence- chc- metabolic rate of all tissues 
m the body, 

TV iwd hormones i>i ihti po^ierkiif piiultary ;ire 
vasopressin (ancidluneric hormone) and ostywcln. 
These hormones ait produced in. chc hypothalamus 
and subsequently travel down nerve fibers to the 
piwC^rinr pitultflty, whfcffc th^y Lire ttOttd for ndetfxe 
■lltl? rl'Lii L-ircLiJadath. Thu honvuma of rhu poarerlni 
pstuimry arc called rfiracr-flcfn^ Somumas because 
they produce the desired activity (c l;,, contraction 
of the uterus) directly in the target organ- 

Conlfo/ of the Endocrine System 

Feedback Mechamism 

The nervi.HLns system Li sensitive to levels of hop 
niLxiies tliTiHiujh <i tYKChanlHn filled the fi*tHlh;u:k 
mod iiinisin. By this iviechaidant, rtu* pluma level lJ 
a particular hormone controls chc activity of the 
gland that produces itr The feedback may be nega¬ 
tive or positive (Figure 9-3), 

With letfLlh;Kk^ hijih pki.sma leweU of a 

hormone are sensed by chc hypothalamus, which 
then reduces chc amount of chc appropriate tc leas¬ 
ing factor (or hormone), A decreased amount of 

rdeMing fe.cror reduces the amount of trophic hop 

rurme releaded from rhe piculcary, causing leu acclv-- 
icy in rhe organ chac iis< producing rhe hormone in 
question, The overall effect is to lower the amount 
of the htartoocte in the plasmft. 


> 

A 



Figure 9-3 

Feedback control mechanisms. Fosnwe and negaiiue feedback 
mechanism contrd the quantity oi a particular homone. 


Iri tilt: pLwilLVfe: feedback gdiefft^ low levels ni ;i 

hormone are sensed by cho hypothalamus and re¬ 
lease of the- appropriate releasing factor increases. 
Increased amounts of the conespondinB trophic 
honnuhe art then seereted, cemsing inCrtased 
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activity in the taigct organ and si corresponding 
rise in the plasma levels of t he hormone, 

Neurohgrmonal Reflejc 

The neurohormponal reflex applies to the release of 
oxytocin by the posterior pituitary. The first srep in 
this Tefles can he in Hinted by {]) stimulatiM ^ the 

ml-.ltfr by a iiiihMiiLi' calf of by prepuraiwifi n i tilt: ml ■ 

der for milking, i21 stimulation of the uterus and 
vagina in parturition, or (3) stimulation of the ce¬ 
rebral cortex hy sensory stimuli Bswcutd with 
guining or milking. 

Control of the Reproductive System 

The reproductive («tTUs) cycle in animals tradi¬ 
tionally htiti heen divided into 6 jut stupes called 
prodimu. ™, and asmms. The eye It 

also may he divided inro a follicular phase and a 
luteal phase. In the follicular phase* the cycle is 
under the influence ol estrogen produced by a 


developing follicle* and in the I ureal phase, it is 
under the influence of prograt-eroiie made by the 

COTptfl luteuEii. 

Conrrol of die reproductive sysim Ls coodJnaned 
in rhe hypothalamus* where the jpxiadotrop'm- 
irlesrng hoarmine (GnRH.) is produced in response 
t-i vuriuus stimuli (Figure ^-4}- These stimuli cm 

Include cfa.yrfljght Itsfiglh (jhi rkipKlaixl I, phetih- 

moneflj .ind posit iv-e and negative internal feedback 
mechanisms,, GnRH causes che release of F5H and 
LH from the interior pituitary. 

FSH L:;imti% lot* growl n Mcsd inalLiTLliim ol ;a fol¬ 
licle, which begin* ro pmJucc- Increasing amounts of 
c&rrogen as ic matures* Esrnspcn cnuscs the changes 
thKt ^cur in pn:-*estrus ^nd estrus, including the 
behavioral thartfiteristici associatftd with estrus 
(t-n., standing: m he mounted.). The IrJLuk also 
pnduces Lnhihin, which—along with estrogen— 
serves as negative feed hack to rhe hypothalamus to 
inhibit the release of GnRH- 
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Control of die reproductive system is adiiewd ptrren^ throi^i feedback mechanisms and the photoperiod. FoUcie-stirnularng 
hoimone; GnRH grngdofropin rclwsng hormone; dM, lifleinizin^ hormone 








Chapter 9 Drug* L-sed in Hormonal, Erulocrine, and Reproductive DL&orden 


L77 


LH release causes ovulation of the mature follicle 
and the formation of a -corpus luteum in its place, 

Thb t-vmi dgtdta the beginrbLng; ol diewrus and the 

beg;lnniiy of the lineal phase of the cyclt:. The cor¬ 
pus lure am produces progesterone,, wh ich prepares 
che uterus for pregnancy, Once pregnancy occurs* 
the COxpw luttiuA uunntuins a uterine environment 
LuiiJueivt; in iloitili] progression l> 1’ che pregnancy. 
Progesterone levels in rhe bkud Berve as negative 
feedback to prevenr the release of GnRH and the 
development of new follicles during pregnancy. 

When ill* gestation period nearS its end, I lie 
fetus, hegins to produce inenading amounts oi 
ACTH. ACTII causes increased amounts of cor¬ 
tisol to be prcniuced by the adrenal glands-, The 
increased cotfttaol levels result in increased pro- 
due r ion of tstmgen and pmuagland In by rhe 
uterus. These two substances sensitize rhe ureius 
co rhe contraction-producing effects of oxytocin 
and allow parturition to begin, PkortaiglBJidin also 

l':;ujsp> the breakdown (lysis) id the Corpus liiCeui'i'i 

at che end of pregnancy and ar the end of dfeacxus 
if pregnancy does not occur, 


and 140th days of pregnancy, GnRH is prepared 
synthetically, 

FlSH i foil is released endogethously by the 

rmr pituiruiy causes growth .1 nd him i ura 1 mo of [he 
ovarian follicle in females and spe rmato^nesis in 
malcE. LH, also released by the anterior pituitary. 

Cantos ovulation in fenudes arid production of tw 
tLKiceniE'ie In males. 

Gonaoorelin 

Gonadorelin (GnRH) is produced exidqgertcMely by 

I he hyf*>l hiiLinujs. Cji.MiMLlon.dm * : m;-ur> the rel*;iHe 

of FSH and LH by the anterior pituitary. 

Clinical l/w 

Gortfldorelin is used to wsut cystic {follicular) wa- 
ties, m dairv cattle. It ho* also been used m cars, and 
horses (with limited success) to induce cscrus. 

Du-roige Farms 

1, CyHorelln-CJoiwIowlln low Ltijectton 

2, Fiictrel. Gonadorelin for injection 

3, Fertagyl, Gonadorelin for injection 


HORMONAL DRUGS ASSOCIATED 
WITH REPRODUCTION _ 




Hormones 


And! 



Products, in this category are used in veterinary 
mec.hci.nre for varions reasons. Some of these include 

syi'iL:lin.-'iiii;hHi:*ii of estrus, .-mppression 1 >4 *sGtus, in-- 

ducrion id" esrrus, treatment of eysiLc ovai ies, and 
termination of pregnancy. 



Uimadotrw.ipicfch ;’LTt* drug* licit ;kM siati ihu’l.y- li> 

GnRH, LH„ or FSH. Gonadotropins cause the re¬ 
lease of LH anJ FSH nr cause activity like that of 
LH 01 FSH- LH may be prepared from the pituitary 

glands of slaughtered arHnmb or obtained from the 

urine lsI" pregnant women in rhe farm of human 
chorionic jpoadotropin (hCG). FSEl may he ob¬ 
tained from pituitary glands (FSH-P) iind from rhe 
serum of pregnant mares (FMS) between the 40th 


Adverse Side Efffttj 

These are minimal with the use of this product. 

Chorionic Gonadotropin 

CtiDrwnk gemadertropin {hCG) i? a burmofue w- 
creted by (He uterus ami obtained imm die urine 

of pregnant women, It mimics rhe eficcrs of LEI, 
although ic has limircJ FSH activity, In males, 
it stimulatn the production of male hormones 
by tlit? testicles arid may facilitate descent t>l the 
rest ides. 


Clinical Uses 

Chorionic .iron nd* itropi n is used to treat cystic ova.' 

Ties (nyiTijlhiMiUnliM) in daily £;i[lltr. hi males, il h is 

been used to treat cryptorchidism and infertility 
caused by Low fcesbostcnmc levels, 

FXi.^Uj^ri: Forms 

1. Folluieln. hCG Injection 

2. RG. 600. CorribLnatkin of hGG and PMSs 
contains both LH and FSH activity 

3- CWukm. hCG injection 
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3, Dkthvktilbcstid (DES) compounded capsules 
and tablets 

4 - ImpIrisiM li\ pniinolt? weight gjHn (liLSCuSkftl In A 
biief secdon) 


4, Chorionic gonadotropin injection (generic) 

5- AFLr Human label 

AJwru Side Effects 

These arc limited b-w.c may include hypersensitlviiy 
reaction rind abortion in mares if given before rhe 
55th day of pregnmrtcp 

Ft)LLICLE-Sl IMULATING H GRMO N E-Pilli I TAR Y 

FSH-r is obtained from the pituitary glands of 
slaughtered animals- FSH causes growth and matu^ 

rattan of ih*! ovarian folltale-- 

Qininl Uses 

FSH-T' is- used in veterinary medicine to induce su- 
pcrovulatkin and for out'af'season btwdiiig- 

Dusqge Form 

F5H-F 

Adww SM* Effects 

These include eiukunemal hyperplasia, supenmala- 
rion, and follicular cysts. 



Esxn^gefu are a group of hewnmnea syntheslifid by 
du ovaries and—m a lesser extent—by the testi¬ 
cles, adrenal cortex h and placenta. Estrogens are 
classified as sex steroids and are synthesized from a 
d'KilmCtriij |-rreLiiniM. E-S'tfOgWS ure necd»ry tar 

normal growth and development of the female go- 
nads. They cause secondary female characteristics. 
Hind are responsible for female sex Jrii r e. These hop 

rntfOutS inhibit ovutal; i.Ofcli,. i.rHTfcMsr utCrifi.t t&i.W P and 

came prolife-tartan of the eiuloiutfiUD. 

Cfmk«l Uses 

In cattle, estrogens are used to tre: : it persistent Cup 
fHis kiwum, eci expel purulent mniertall from 1 Ire 
ureruh,. to expel retained placentas and mummified 
fetuses, and to promote weight pain. In dogs, estro¬ 
gens ine used to induce abortion and to control 
urinary IneoMLnenc#. In hones, they may be used 
tor Induction ofeamis in the nonbreedlnjj oeaoon. 

Dhuge Foimi 

I- Estradiol typUffljflte (ECF) injection 

2 . Eu radio! cyplofi^r-s (generic) 


AJwnf Side Effects 

Thesf include Stvwe ^nemin, pcnlotigtd extras-, 

ggnmil irritation, ami follicutat eyscs. 



Androgens are male sex hormones produced in the 
testicles, the ovaries, and the adrenal cortex. Simi¬ 
tar tO I he OtHtf jDcirukhil liommrits, I hey I imvc ;i 

sreroiiial parent molecule. These hormones are 
necessary for growth and development of the male 
sex organs r They cause secondary male sex charac¬ 
teristic* and produce mule libido. The andpugeri* 
pm more rlmje aTkaboHsjfti,. ive^l'it ^ ;i i 11, .md red 
blood cell formation. 

Testosterone Gypiqmate, Testosterone 

ENANTHATE r AMD TESTOSTERONE PROPIONATE 

These injectable mstoacerone produces arc available 
under a human label. 

Chnk cjl UR4 

These androgens are used ro treat urinary incnral- 
ncn.ee in male dogs and to increase libido and fertility 
in domestic animals (with generally poor results ). 


JXi.vditfif Furnas 

1. Danocrlne (Danasol—synthetic derivative of 
ethinyl testosterone) (human label) 

2. Testosterone cyptanate injection (generic) 

3. Ttistmteniiif viiiintbrire (geMeric) 

4. Tesioaififone prepfrmare inject ion (generic) 

5. Depo-Tisto st e rone 

6. Combination products with estradiol at- prowth- 
pramotlttg implants 


Te<Jw£cia 4 V¥ Not&fr 

1. Estrogens should not be given during pregnancy. 

2 . Estogen -ddminislrdliun can cause mete anemia. 

3 Synthetic DtS has been banned from use in 

feed-producing animals because of its possible- 
link with cervical camccr in women. 
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Adrcrsc Side Ejects 

Three ait unooramon when used as directed. 


7" schnictan/ y Siote.$ 

Testosterone products are new C-I.ll controlled 
substances. 


Mibqlerqne 

MilkilumiK! is an jiiilrLigiun used for pf^VL'illnm l;I 

estrus in dogsu Mlbolerone blocks the release of L]! 
by the pituitary and prevents complete develop¬ 
ment of the follicle, Ovulation Jore not occur- 

L'Emurcrt Uscj 

This produce is used for prevention of estrufi in adult 
feira le dogs and for treatment of pwudocycsisr 

Du.vLUfL r jPurTfLi 

3. Cheque Dropa. Oral liquid preparation. 

2. Implants to pro more weight pain (discussed latex) 

AdKrtf SWe Effcc Lx 

Adverse side effecoa re pot red an die produce Insert 
include premature epiphyseal closure end vaginitis 
in immature females* In mature females, vulvovagi¬ 
nitis, dliturftl hypertrupfiy, riding behavior, in£ reused 

t'xxly odor, Ucvd ins mcht*r , 4 idt’ eltcCEh have ht KJl 

reported. It is further reported that side effects usu¬ 
ally resolve with dieconiiiuiatHHi of therapy. 


Tezhnicicwsy bJotefr 

Mibolerone should not be used in cats becasise cl 
a very low margin of salety in this speaes. 


Pmgestms 

Freges tins are a group of compounds that are 
similar in effect to progesterone- Endogenous pro- 

gesriils arf pnidiiL.t'd by the Corpus 1ult:uiit. Tlley 

cause i lie teased hcphIou by the endometrium, 
decreased motility in the unexus b and increased se¬ 
cretory development in the mammary glands. They 

also inhibit the rtk'Att Off gOftcldotltiipins hy tin* 

piruirary to produce an Inactive ovary. In some 
situations,, they can cause elevated blood glucose 


levels (antiinailm effect) or xri'.His suppression of 
the adrenal glands These hormones are used cl ini- 

frilly to suppfttt estTus jiiilI to treat felse ptegnaiicy, 

bekvloral dborders, and profleMLn-fesponalve 
dermatitis. The root “gest" often allows name rec¬ 
ognition of the progestina. 

Megesteoil Acetate 

Megesrrol acetate ia a synthetic progeatin labeled 
for use in dogs, It is used, however, in cats for bo me 
behavioral and dermatologic conditions, 

dtniud Lbe.s 

Me.eesrrol acetate is labeled tT:*r use in Jpgs to con¬ 
trol estrus, treat fake pregnancy, prevent vaginal 
hypeiplftiifl, treat severe galsctOtill'M s 4mJ control 
unacceprshlt m^k h^h;rvJnt. Mesesirol iuzecar* \ins 
been used in eats for various dermatologic and be¬ 
havioral problems, and for suppression of estrus. 

IXhtiijft: Furriis 

1. Ovahan. Megestrol ace cate cablets in Kittles or 
foil scrips 

2■ Megace, Oral tablet preparation of megratrol 

acetate apptoved for use in hantiAtu 

Adverse Side Effect i 

These can include hyperglycemia, adrenal supp- 
reswon, endometrial hyperpliisia, and incicnd 
appedw-- 


T e-cKvU.ci.a+v i- Wn:>Tes- 

ClitriHS Should be made aware of U>e pOL^ilidl ■dan¬ 
ger associated wtli fre use ol Ihis drug and should 

be asked to report any changes in their pet's health 
status thal occur alter initiation of therapy. 


MEDRQKVPROGESTERONE ACETATE 

McdrosyprogestcronE acetate (MPA) is a human 
label pniisrerin that has Ken used to treat certain 

behavioral and demndrtol^k problems and to sup¬ 
press estrus In dpga and cars. 

Clinical Uses 

MPA is used fisc (I) titutnurut of behavioral proK 

kins, Such ski ajflgpeglfon, CtlomLft^ .spraying, irf 
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mounting in males. and (2) Treatment of certain 
deimatWcgiG conditions, 

Diflidjif Fornu 

L Depo-Ptovera, MPA for injection (human label) 
2r Proven tablets (human label) 

5- CyCriu tablets (human label) 

Adverse Side Effect! 

There arc potentially numerous and include pyo- 
metTii, personality changes. depression! lethargy; 

Eiiiiminury chimin, »r K J Increased appetite- 


TechvUcliM^& Note# 

Prqgestins should be administered with strict adher¬ 
ence to accepted protocol co minimize side effects 

such pyomeira. 


Alieemocest 

Almeiufleu Ls an oral ppogesiLn Libeled for uae in 
hoiscs, This drug is usc-J to suppress Htrus in mares, 
(Mares stop cycling within 3 cliivns of treatment and 

begin cycling again 4 to i day* aftet treatment l* 

stopped.) Jr i* also used m manage ocher tuprudue- 
rive conditions that are lisrcd larer. 

Clmkvl Uses 

1. To MJppTKis tat run I i ht l i tlmi irsi I n hi 

2. To suppress amis foe long periods, 

3., To maintain pregnancy in marcs with low levels 
of progesterone 

Form 

Rcgu-Matc. AltrenDgwt in oil oral solution 
Adverse Side Effects 

These hiivcf bggn tefmritd as uni'll u l'iI bvllen iiitfil 

■OOITBC tly. 


Technic£ccrt/y hi &tey 

Altnencgest can be absorbed through ihe skin and 

should be used wth great caution try pregnant 
women or anyone with vascular disorders Read the 
label carefully before using. 


NQRGESIQMET 

Norgestamct is a synthetic pmgutin that is icd in 

CiMnhiTi^itiLtiiwilh ;m tisln^n (estnulinl vjikn-Ue) ii >t 

ffynchrardaatlflrt of esinu in beef cows and nonLictat- 
ing dairy cows- A treatment consists of one implant 
and an injection at rhe time of implantation, 

CJJjiJ ed Uses 

Noiujestoonet is used foe aynchnnizatLon of eatnis in 
cattle. 

Fnprrn 

Syncro-MaierB 

Adverse Side Effects 

Adverse side effects are Tmt reported in the insert. 

melencestrol Acetate 

Melengestrol acetate is a progestin used in implants 
that promotes weight gain (discussed in n reparate 

sect ton )■ 



[ fc ft i^tii^Iui Jins mnstsi of a group of twin imlly occur¬ 
ring! long-chain fatty acids that mediate- various 
physiologic events in the body. The primary uec of 
prwtugkndinft in veterinary medicine is for rcgula' 
in us l■! activity n\ mi i.l ii'. a ;u:ik i i:i of conditions oi tin; 
female reproductive mcE.Qfirhe six ukases (A, B h C, 
D. E, and I'), only prostaglandin Fjj^has significant 
clinical application in the reproductive system. 

Pv^tiLglijridiri fzaiphj l.:; iuses lysi* Or the ClUpilH 
lu icli:ii , cnnitracnon of uterine* miucle, and relax - 
aibnofthcuryn. Lysis of the corpus luccum results 
in a decline in plasma. Levels of progesterone and. 
through the negative (bedback mechanism, initia-- 

Iiiin lJ 1i new estfiih Cycle. C]iHHr;HZlwin of ilI tfrintf 

muscle can facilitate evacuation of uretkne contents 
(pus or a mummified fetus) or produce an abortion. 
Bronch^onstriction, increased Wood pressures 

Snd siimiylh iiMisJe coni met i< ii l have b&tfl repotted 

in ocher species, Including humane. For these rear 
sons,, pregnane women and asthmatic individuals 
should handle prostaglandin products v-irh extreme 
caution; exposure {through injection w si in eon- 

r;wZl ) Liu'i Ciku^e -ilxjliwica lh 1 iu'i ;^lhn'i*iri 
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Name recognition of the prostaglandins is made 
easier by looking for “prat" in. thtf drug name. 

Dmaprc&t r/-.ome f f/t£irtj/ifie 

D mop rust tromethamine is a sail of [he naturally 
occurring prostaglandin Fjy^ and is labeled for use 
in cattle, Ivirees, Afld vwiAe- It also* ha* accepted 
clinical ushsj m dogs, cats, sheep, an.l ^nath. Ei is ef¬ 
fective only i n animals with a corpus lurteum. 

Qenkdl Uses 

La.I-if-l^i.l cHiiil::iI vg|£& vire m UilliiwS: 


a 


4 - 


For L-sJtrus synchronization, treatment of silent 
es-trus and pyometra in cattle 

For i« hi wt icin of f«dlcit and other nordactatiitg 
caide 


3, For induction of parturition in swine 
*1. Far controlling the riming of cstrus in cycling 
mares and in anohuui mam that haw a corpus 

1111 if lb I n 

5. Fbr rreaimenr of pyoraena ;inJ endometrial hy¬ 
perplasia and as an abartHn-producing agent in 
dog? and cats 

6- In sheep and goats* bade Ally has tin" same uses 

m in cattle 


Dosage Form s 

I- Lutalyw- Diiicrpfort tr?mcthamirK for inirctiun 
I_ AroTedi PfoswMsie 
3. In Synch 
4., PmstaMate 

Anwrw Sbw Effttte 

These can include swearing (horaea),. dxkaiiiul 
pain fharees, Jogs, cats, and swine), urinncionydcfc- 
catlon (dogs, one*, and swine), dyipnca and panting 
(dogs And cajtsj 3 tachycardia (dugs), and increased 

Vl:pC 3 LIL.; II L (at 9 alld &w nits). M iksI ii I lie side effuci* 

are Belf-limitlng and. disappear within a ahori time. 


Techfucui^y Merten 

1 . Pregnant women, asthmatic persons, and people 
with bronchial drrf-ase should handle LutilySS 

with «treme tare, 

2 . Skin that is acridenlally exposed should be 
washed off immediately. 


Fenprostahn^ 

Fenproslfllenc is a synthetic analog of prostaglandin 

Hcilpnttfcilenr product:* rifocts siiiiihiT to 

thode of dlLnap«Mri and the* oiher dial F pn>ht;SKl.in- 

Jlns. It is labeled for sviichronizarion of eatnis and 

■ 

as an agent to Induce abortion {at 1 K days or fewer 
tif gestation) irt Cattle- 

CJanacLiil Uses 

Fcnprastalcnc is used for induction of abortion in 
feedJot heifers and for synchronization of utrw in 

heel and nofilsctstifig dairy cows. It should lie ad- 

mLnbuered gubouEaneously. 


Dmtgfi Rmn 

Ruvileaic. Fwiprc^M kni- lor inject i» >n 
Adtwie Side Effects 

These can Include infection at rhe injection site 
aiud abortion (.when not on indication for use), 


Te<h+u.cia4v y Motet 

1 Do not admin rite* by intravenous injection. 

2 . Skin that is exposed should be washed off 

immediately. 

3. Pregnant women asthmatic individuals, and 

thew with bronchial dises&e should handle this. 

product with great caution. 


Ffuprostenal 

Flhiprateno] It a synthetic analog of prostaglandin 
Fi^ph.-, for aw In mures, 

Clfniud UjtifA 

1. Estrus synchronization in cycling marcs 

2. To establish esrrus cycles in anesrnjs mares 

3. To induce- parturition in manes 
4- To trtat hict^ii u ii'ial snesrrui 

5. Fur facilitation of posepartum (after fool-hear) 
breeding 

Fit mi 

Equimare- Fluprouenal for inject fon 
Adverse Sub Effect* 

Th*« can include sweating, intrtwed itspdratiofia 

ihT iiim'iid ilihCuiiifirfc, and dcfemlon. 

Copyrighted material 
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TechrxlcUwvy hJotm 

See Ihe sedions on dinoprcrst and tenproslalene. 


Chprmtenol Sodium 

CfopruttcAul sodium » HI ftrwdtig of pruvtiijjhindin 
fjLiMu fof ujrtr 131 caftk- ThLja pr\xjuci i* chemically 

very similar to dinoprcwt and fenproitalene and i* 
Labeled for uses in cattle that arc very similar to 
those of dinoprost and fonpraslalene, The same 

precautions ^Im >nl-.l be mlceii w linn E In is ding b n-»tiil 

a* aw oaken with the ocher ptos/ragLandlm.. 


Clmkidl Uses 

Thi$ drug i-s used for treatment Crf luteal Cysts ami 
mLiinmitk'J few, terminanun d’ pregnancy, and 
esmic synchroniiacion. 

Dow^i Form 

l. EwrutmatG- dcpromnol for injection 

Adverse Side Effects 

Al high doses, adverse side effects may include 
uiueerdiue^ frothing at the mouth, and milk 
Letdown. 



□rugs That Affect Uteri he 

Contractility _ 


causes stronger uterine ctwmaions by increasing 
the contractility of uterine nyofibrik The uterus 

HU.JSI be primed inr v period by pDQgeSteDOTke :md 

emergen before axyncln I* effective in firimularing 
the uterus. 

Oxytocin is used clinically to cause mure force¬ 
ful uterine ttirttrtfit forts m im aid in dfrllvwf "f * 

tei us. li is iilsi? >.u-itrd it? iLisLii delivery of the pLa- 

cents, do cause uDerine involution, mid to reduce 
bleed ins of the uterus- after delivery. It should he 
used only when the cervix is sufficiently dilated and 

when ii Mfl be d^Eennintid lh;il I I II' I Hus l:;lti be 

delivered normally [hnough. the pelvic canal. 

This hormone is responsible for milk letdown 
frofn the mammary glands through its stimulation of 

myoepithelial cells @n the alveoliir wall of tht gin ridd¬ 
le ns ra leased encfogenotuly after stimuladnn rnf the 
udder or in. response to environmental stimuli, such 
as the sound of milking machines or other sights, 
sounds*. nr smells associated with nursing/’milking. 

Clinical Uses 

h To augment the force of uterine contractions 
during delivery 

2 . To aid in del Ivety of the placenta 

}. Th facilimre involution of the uterus (do reduce 
bleeding or to ifacilitate replacement of a 
prolapse) 

4- To induct milk letdown 

3. \h assist in Ehe Irenl iilent of fflplacria in 3QWJ 


Several drugs have the ability to increase the con¬ 
tractility of uterine muscle. Some are used during 

[tf&grianCy tO Criiisf- rilyirtiun n s/iJ ntht-rs Sft llitcl St 

term m induct.' jvifCumiAin, to aid in delivery of the 
fetus or the pkiocn.ta b and to cause involution of the 
uterus after delivery. Great on re should he taken to 
ensure that the cerv ix is dilated before these drugs 

lire fu.li lino is I tfh-d. 

One of these drug^, oxytocin., also causes cem- 
hractiorL of the myoepithelial cells in the mammary 
glands to fecilitute milk letdown r 

OJc^toefri 

Oxytocin is a polypeptide made in the hypothala¬ 
mus wmd stored in the posterior pituitary for release 
m response to appropriate ttimuli from the ropnv 
dueilfve met mammary dHji This hormone 


DmogG Farm 

Oxytocin inaction is available in generic form 
frOfll iiiluiy sOuf-Ct*- 

Advene Side Effects 

These are minimal when used according to reconv 
mcrudaiions. 


T&chrLtcitxri'k' k'&tefr 

1. Oxytocin should be used in dystocia only when 
the reproduciive tract has been adequately ex- 
amirved. Inopprcpnote use con tt&Jt in utenrie 

torsion or rupture, and can lead lo death. 

2. A single dose of oxytocin lasts approximately 
1G minutes. 

3 Oxytocin is stored under refitgeraiioa 
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Ergot is a fungus that glows on iyc vrass amd possi¬ 
bly i >n sihei*: (T.isiiirc? yr;is>^s. [| 4 ,«iust!smilieuit 1 i muHclf 

conraLticm and can came Intense v^iLxZLmhtriL- 
rion. [f rhe VBEocanEtriction is severe enough, gan¬ 
grene and slouching may «:kcut. 

En?'m>vin^ rrtdeate hfts used in veterinary 
Eh&diCLE'w tacau*t: ic pmdu«a uterine ccwiti^iIomi 
similarly to oxytocin. It results in very litrle v:sso- 
corutrictive action, however This- product is not 
comintinly use^h 

Pmstngiandkts 

Prostaglandins, at mentioned in a previous section, 
stimulate uterine smooth -muscle and can he used to 
induce parturition or flbottion. 

Coflkosteroids 

CorticcMtcradds comprise a .group cf hormones pro¬ 
duced by the iidrenal cortex that are used pri marily 

fur ihdr ;irlliinlliLiiliii;LliH'Y effect hill £AH triu.MJ 

induction erf panurlrion In the Lime trimester of preg- 
nancy. This effect lkcucs because Exogenous admin¬ 
istration of the drug mimics the natural rise in pro¬ 
duction of Cc^tiCOAerOidj by the fetus the time fot 
delivery draws near. Inducibn of paroirtrJnn <11 ahor- 
rion is not a labeled, use Cor the cortkcsttrakb, hut 
they have been applied clinically for this purpose- 



Miscellaneous Reproductive Drugs 


flfpmpchpf/fre 

HrmiKH'-Tiptirur is a duparfflittv iigimist yni.1 pinkiet in 
inhibitor rhat has heim used mainly in Jogs tui 
pregnancy rcTmiiuaticn after mismating of for rhe 
treatment of pseudopct^gnaiicy, 

Leupralide 

Leupfolide is a synthetic analog of gonadorrepin- 
releasing honnoiK- that is used tor the treatment of 
adrenal cndocrin apathy in ferrets and for the treat- 

merit muppmpriulv tfgg liiyirtg in COckyitels. 

Umkttmh 

Mdatoniu is a naturally occurring hormone that Ls 

I 1. 1 . I in lhr priir.il “hind. In ihi.lnuir to iK 11 * 

ill ihf I reOtiiLLn’il 411 ah)ft6ds in. Ju^s ;ii:d sleep 


disorders in cars and dogs, melatonin has been used 
to improve early breeding and ovulation in sheep 
And gOAB- 


Neuters®/ 

Netiteisol is a U.S. Fixnl and Drug AdmrnLstraJlion 
{FDA.I'ippruved product th : it ContAins the aritiiw 

VililI h^nine uml a iitK dt; n is Admlnlanmd 
Jircctly jni4i the rear ides of puppies ro cause pervna- 
nenr sterility. It reportedly does nor eliminate tes¬ 
tosterone production and its associated behavioral 
dian-ictartal ies, however. 



Pheromones are odors released by an muds rlinr in¬ 
fluence rhe behavior of other animals of the same 
species. Although pheromones do not tic exactly 
into the endocrine category, they are considered in 

this wt)on> 

The hist pheromone made commercially avail¬ 
able was a boar odor aerosol called SOA/Sex. This 
product is r synthetic version of the natural phen> 

n^iK that causes the typical boat odor And is used 
for hear derecrlon in sows and nibs. Label insmu:- 
tkin* call for spraying the pheromone directly at the 
n»:vjtrils of rhe sow or gilr for 2 seconds- If the sow 
or gilt is in heat, she will demonstrate mating w 
Ae K»—nidi ;is rigid fxnmre, duvirUuiOA cif ihu lail, 
and erccr ears. 

Another pheromone product is Fell way 
Feliway is an analog of the feline facial pherev 
mime. It is I he ltd f 1 it use ill stopping lit [prevent r 
ing urinary majkLng by the eat and to cnmfcKt 
the cat in an unknown or stressful environment. 
Cat s deposit facial pheromones by rubbing art 
object wit h, th-e side of" the face. The manufacturer 
rir’Cimintertdt spraying this product dltecrly ohm 

the places soiled by rhe cat and also on prominent 
objects that could be attractive to the cat. The 
product should be applied daily at a height of 

8 Inches from the floor until the cat is seen tub' 

hintf the area with Ju head. Feliway con also be 
used to familLaiiie cats with new environments, 
such as carriers and cage*. It rn-ny be dispensed 
over A targe are<i with the use of a plug'in 
diffuser. 
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Another pheromone available in the veterinary 
mflriuGt is called DrA.R (djog-appearing homusne). 

[ 11 r ni;niidrH, lur^T indurate* thitt this product iminira 

thL* appeasement ptuiQounffl, which female doga- 
secrete to comfort and reassure rheir nursing puppies. 
Label indications for uw include- calming dogs during 
ftrasHil situations, Such m thunderstorms, fireworks, 
visits I iy MCT.lJlytrtSi, -sir moving I hr lUijh to a ixw envi¬ 
ronment. It is dispensed via a plug-in diffuser. 



The thyroid gland is made up of rwo lobes (one on 
each side d the trachea) and is Located nnr the 
thyroid cartilage id the larynx,. MkmseiJpkcilly, the 
thyroid Ls coropased nffcdlJdes that, on snimiJarimi 
by TSf l from the anterior pituitary, produce two 
metabolically active- hormones. The thyroid synthe¬ 
sises these hormones by brst trapping iodide firm 

cht! lib mil ;ic>:J I luii i ox.idning I lie iixlidr So iodirtr. 

The iodine Ls combined with the amino acid cyro- 
sinc to form {through several Lnienncdiaiy steps) Tj. 
and Tj,. T j. is considered to he rhe active form at the 

cellular level. Although both T 3 andT* are released 

from rhe rhyuvid gland, some of rhe T 4 is converted 
id Ti after release. also colled thyronne, is found 
in. higher Levels thorn T^ in euthyroid animals. 

Thyroid hormuira control many events in the 
l:Hxdyv, including muh-ihohc rale, gmwlh and devfU 
opment, body ramperature, heart rare, metabolism 
of nutrients, skin condition, resistance to infection, 
Hind others. Two abrjannaJil'ijea of thyroid function 

that iiTe ettc&ijihtered in veterinary tsiitdieLfie are 

hypochyroJdIsm and hyperthyroidism. 

I IftHtthyToidisin is noted most often, in dogs and 
is characterized by lethargy, cold intolerance, dry 
hflriiCoBrta and bradyraidia- Hyperthyroidism is erv 

uomllefed ilJirftr nil eft hi fplifef C3W and li. aCCCimpa p 

nied by weight lost, increased appetite, regtlesanesa, 
hyperexcirabiliry, and tachycardia. Diagnosis of 
thyroid conditions is made by observing clinical 
signs hy fflriiUuting ><:n.irn levels i>l T3 and T4 
before and after TSH adicdnianaifon. 

Goiter is a condition that Ls caused by inade¬ 
quate levels of iodide in the diet. Lick of iodide 
1.1 tries the thyroid to he unable to produce Ti.orTq. 


The thyroid attempts to increase its output by en¬ 
larging, often to a fix that cam he palpated and vi- 


:■.! milled. (.Suiter is itLiiiust tiuVi existent in ;m no ills 


receiving a commercial diet. 



□rugs Used to Trea 
Hvpothvroidbiffi 


Treatment of hypothy raid ism consists of supplemen¬ 
ts! tiun of thyroid hormones on a daily basts- dinkal 

signs nsuiilly TVHiilvt! within ;i short riuuf <il f milmml 

iniciadoTL, hut lifelong therapy is requited. 

Thyroid hormones can he extracted from thy¬ 
roid glands or cun be prepared synthetically. Purifi- 

cation id the animal source hotmoflea is difficult 
find has fed to rhe cnntinnn use of'synthetic prod- 
ucts. Synthetic thyroxine (T 4 ) is considered to be 
the compound of choice in the treatment of hypo- 
tnyraadhfn. T3 products iire recommended only 

when a poor fwponw to 14 w ci 11$- 

Lmothyroxine Sodium (TJ 

Lcvothyrcxine is a synthetic levo isomer ofT*. [t is 

the compound of choice hir the treatment id hypo* 

rhymldhin in nil species. 


Clinical Vscs 

Lcvuthyioxine i* used for the treatment of hypt*-- 
l h y red d COtld 1 1 i 01W - 

DoNgG Furnas 

1. Solcxinje. Levothyroxine tablets,. approved for 

Jog* 

2. Thyvu-Form. LevarhyiuxJne dhewable rah Lets, 
approved far 

3 . Thyrei'L, Lcrothyroxinc powder, approved for 
huncs 

4- NuCnVed F-4 C.hewsihlei. Ltvulh vTOKnie ehtw- 
able rohlcts, approved for Jkiip- 

5. Thyro-Tab. LevcxhvToxinc tablets tor dogs 

6. Equine Thyroid. Supplement 

7 . IliynMint TihUts. Levothyroxirbe Ciihl^tK lor 

8. Synchmid. Lev^thyroxlne tahleca approved for 
humans 

9 . Leventa. Levixhyiox inc in «i small-volume- 
liquid fonti 
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Advene Scd* Effect* 

These are rare when used according to recommen- 

dat kins. 

Lioihyronme Sodium 

LiorhyTonine sodium (Ti) is a synthetic salt of en- 
dugenuu# Tv Ti is not the enmpimrid ui thrice t^-»r 
the iteannent nf hyiMchyioidJim. li m&y he useful, 
however,, in cases that do not respond well co T+ 

Qminll Uses 

fi, is used for I hi 1 I re*a Mil ml sit bypLtfhY ru-idi.-oii in 

emm cl'iaiT respond poorly to T h . 

Dmqv Fcnu 

I-Cytufcin Tablets- LlothyvdAin.4 sodium dblttii 
appro vied for Jop 

2. Cytiimcl, E luman label 
Adwnc Side Effects 

These ;ltl* probably min4m?>l with careful n't. 

Tftjp^Stteulii^ Hormone 

Thyrotropin is a purified form of TSH obtained 
(turn tilt? anterior pituitary In cattle- It is used as an 

aid m i he diaj[nnsJs of hypothyroddlarL 
Ctnucol Uses 

In veterinary medicine, thyuutiopin is wed for ding- 

i li isi:i i :l primary liy|xiCliyroidihi 1 i in. 11 it TSH sMUT* 

uladon rest. 

Dtmp Forms 

3. Dertnathychr- TSH approved for use Jn dogs 

2. Thytiopar. TSH approved for use Ln humans 
Advene Side Effects 

Allergic mjctiutta may occur m Bmiraak sensitive to 
bovine protein. 



Treatment of hyperthyroidism. is diTccreJ jit low¬ 
ering Hi.kiJ levels of T* and T+, This can be ac- 
c-mnplishetl by destruction or removal of the 


overproducing thyroid lit by blocking of hnrinonc 
production. The thyroid can be removed surRH 
csilly nr destroyed with HudliMCtivt Iodine- Urir 

therapy to block hormone production can be ef¬ 
fective but is continuous and is not curative. 

The two antithyroid drugs ur^J rm^r often are 
rttthiffiixzoLe and tirbirtmidr- These compound# 
are used for IrwTR-ienTi i herapv and for praurjjflcal 
preparation of patients. 1 lypcrthyroid cuii are often 
hiah surpicjil ri^Ec^,. primarily because of rachyciiidia 
and other potential cardiac abnormalities, 

Methimozole is a compound rhac interferes with 
incorporation of iodine into the precursor mole- 

■■ :lv’s i:t Try and 7_. Ir dues it.ir . 1 11 1 i ill’s n-id foil" 

nufirstt alreadv released into the blixidhtream. 
dnical Uses 

M-ethimraule is used for the treatment of feline hy- 
pathytoidlsm- 

Dosagfi Form 

Tapajolc, Mcthimaiolc tablets (human approved) 
Adverse Side E 'ffect* 

These include antitoxin. vomiting, and skin eruptions. 
Kitten# should he placed on a milk replacement after 
receiving colostrum from mothers wi methimarole, 

Carbimozofe 

Carbimaiole is a product similar to methivnasale 
that tired in Canada and other countries, Most of 

this drug 1$ ctinvi-rtfcjd Co mt^lii nk;rcL:-fo ftilte-f admin ■■ 
Isrrarlon tl> the eat. It inlnbirs the aynthtsls of 
rhyroiJ hormones, 

Ctuiiull Uki 

U;irhiiYiazL3l« is used for I he iTKlimfcfrtt of feUne liy- 

penhyMJtdiHm- 
Dmdge Fmna 

1. Ottbasole- Human label 

2 . Neo-Cacbfljole. Human label 
Adverse Side Effects 

Side effects are similar to itlott of iftetbitUftroLfr- 
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Ipodate 

Ipodfite is an orally admi niatercd, radiopaque-, or¬ 
ganic indim* l i i"i i]‘' Ili iilI I hill; is thought 10 inhibit 
the mnvienlan of T* to T j_ 

Qnunll Uses 

lr—.l ate muy he helpful in the tTttitin«?nt of hyper- 

chyrtudiMO 111 Cril.-i i hill IKK C-i iItr|-.ai:tI -i if melluma- 

sole or carbimamilfiL 

DnKfev Fom 
OragfafiiY Hu mail Label 

PropyttMoumdi 

Propylthiouracil ha* been used ws an antithyroid 
drug hut ii tOtfWidjtrtd dangerous for use in cuts he- 
e,iiuse ofpei«ndal hematologic complLcsikini. 

ftorfbortfre bifiw 

Radioactive todine (1- L31) may he given intrave- 

rtiiLisly \u dr.-Jayy LiverprLxhicrive lliyruid [issue. 

1-1.51 cancenrauB in rhe thyroid, where it remains 
and destroys thyroid! tissue, This method hns appeal 
because it is performed only once rind is not espe¬ 
cially stressful (a patient*. However, it must he done 
;tr fucilini** that can handL- radioactive marei iab. 


PmprmatoJ 

Propranolol (Indent) may he used picuperativdy 

lu I Kill l he mcllyuardin iii-si iLLiLl ed with by|'it-Tlhyr 

roLdum In cats. 



Agents for the Treat 
of Diabetes Mellitus 


Insulin 

The panCrew produces two principal hjorrauries in 

Spedal cAU of (he idfcjr.s id iE~hS.nlill : in. I 

glucagon, Insulin is produced by beta cells,, and plu- 
cagon is produced by alpha cells Insulin causes a 
docraw in Mood glucwc levels, and glucagon pro¬ 
motes mi iiuiruiL'e. Only Insulin is used cHrdcally- 

Insulin taclli racei cellular uptake of glucose nnd 
its storage in the farm of glycogen Lind faL It inhib¬ 
its the breakdown offat, protein, and glycogen into 
forms that rtUSy be used fts-HUeigy sources- Further, it 


promotes synthesis of protein, fatty adds, Lind gly- 
cogcnr In the absence of insulin, the body cannot 

utt glucose and ntmt krftJc. down ii* own fet and 

protein that can be used for energy. 

Diabetes mellitUE is n complex disease that re¬ 
sults from inability of the beta cells of the pancreas 
to pnxluce ttu&ugh insulin ■ * from Altered insulin 
sec Ion wit Inn cells. I )i.i lx - 1 Ki melUm* ihai result 
from inadequate- secretion of insulin is culled type J, 
or ansuliFwIejMTidmt, duEvtfj mcildus. This is the 
meet common type of diabetes uid litus in dogs and 
cuts. IhahtJls-s lilt*IIill is lhal results fram resist ti.ilCg 
of [issue to the action of insulin is culled type N, or 
naninsulin-dependent, diabetes me!litus (NIDDM). 
NIDDM is rare in Jo.L r s but is occasionally encoun¬ 
tered in ciits. 

Ikirh farms of Jinheres mifl lints- cvcnutiJIv cause 

r 

polydipsia, polyuria* polyphupiu, nnd weight loss. 
Untreated diabetes mdlitus proceeds to the condi- 
tion called cfcabeUc in which body hit is 

iiU.'!;i lx'lin'd ;ls a si il>;Cir ul t.* eilerfiy XujrTW- ML-lrihiy- 

liam of body hit results in accumulation of byproducts 
of this procca called fetanc bodies, which promote a 
metabolic acidosis that can lead to deuth- 

Bccaum blood glucose levels can be inttewed bv 

ccwtlcrHwrodcIa,, epinephrine, and pmgesrei-onjG, 
these drugs should be given with caution to diabetic 
animals. Sudden change* in diet and exercise level 
should also W avoided becatiw they can alter blood 

gllLC04£ levels iiikl Cause an l mho I a ft lie lit I lie rutin 

of insulin to glucose. 

Insulin is nor effective when given orally be¬ 
cause the digestive tract boh down the protein 

iiKilts.-T.iU befott it can hti ahsnrhtxj. Insulin ib.-iei<iI ly 

is administered by uihcucaneous Inject Lon. How- 
ever, serme forms may K" given intravenously or 
intramuscularly, 

Simree*. of insulin have traditionally Included 
beefcrporL pancress and prepurntuH'is MrulHlng of 
e purified (pure hL'ef source or pure porlt source) 
form or a combination beeffpcnlc form. The beef/ 
pork form is best suited to the treatment cf diabetes 
flfetLHfus Iri dogs and c^t*- Pi irk indulrtt i i v^ry dove 

in structure co dog and buftinn insulins, ^liefc-.is 
beef insulin i* very similar to cat insulin. 

Most human insulin products are now prepared 
through recouifoniint DMA or synthetic prOCeftev 
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Only □cic animal labeled product is currently .if- 
proved for uw in rht! United State*, The availabil- 

ily of insulin products is SubfUCE 10 ihimtje, :in.l 

technician* should always cdmuIt current informa- 

■ 

non when dealing with diabeiLc patients. 

Insulin concentration is measured in units isf 
irtsulin per milliliter If i* AvaltfiMfr in ttrttcnt ra¬ 
tions d'4C (U-40), ICO (L-10D), and SCO {UoOO) 

U/mb All produces for human use- arc LI-lOD oqli- 
ccmraciocis-. 

A LMO canpcefitratlan makes administering the 

MEUill :iin •.11 mB> c>1 ieiauMii rirvifeil tor 014 Sfid Wi^ll 

dogs much easier. When insulin is drawn inm the 
syringe, each mark on the syringe barrel, denotes 

1 U -of insulin. Drawing up “> U on a scale of 40, for 
example, i> easier than drawing up 5 U mi 3 . scale nf 
IDO. Small-volume U-IOO fyrhtijies are available, 
however, to facilitate administraiLcm of small dotes 
of U-1(0 insulin- 


U-40 syringes must be used with U-40 insulin-, 
and U- IOC 1 syringes must be used with U-100 insu¬ 
lin. Table lists the available insulin sy-rmi^s. 

Insulin Classifications 

Insulin is usually classified awarding to its duration 
of ciot i^n iis short wttiftg, intrnAdbtt Bitting, w 
long acting. Shcwt-acilng nitsulins include renulru 1 , 
liapro, and .ispan. MPI I, PZI, and Lente are interme¬ 
diate-'acting insulins, Olmginc and Jetcmir are long- 
acting products (Hess, 2006). Two different forms 

ur« suici«rimi*s l:i KiiliiniHLl in I he- >: n i ltf pir jin ni l ion. 

See Table 9-3 for a partial lliiLng of insulin produces 
in each category. Because insulin products and clas- 
srhcatk™ tend to change periodically, the techni¬ 
cian involved in creating diabetic animals should 
keep up wirh ourreni Uieracure on rhe topic. 

The onset of effect and route of administration 
are other important characteristics of insulin 


Table 9-2 Insulin Syringes 


Name and Manufacturer 

Insulin 

Needle Gauge 

Needle Size 

Packaging 

t-nl Syringes. 

B-D Mtcrohnc IV 

U-100 

2B 

Vi inch 

100 (10 packs of 10) 

B rO Mkrcffine 

U-10Q 

27 

^ inch 

ioo do packs of to) 

E-0 Micrdwie IV 

U-40 

2B 

14 inch 

100 (10 packs of 10) 

Can-Am E-Z Jcrt 

U-100 

27 

'4 inch 

100 (individually wrapped) 

Can-Am E-Z Ject 

U-100 

20 

14 inch 

100 (individually wrapped) 

Monojed Ultra Comfort 78 

U-100 

as 

'4 inch 

100 or 30 (ndhridually wrapped) 

Pharma-fiast 

U-100 

2B 

'4 inch 

100 (10 packs of 10) 

Terumo 

U-100 

2D 

'4 inch 

100 (individually wrapped) 

Terumo 

u-iou 

27 

'4 inch 

100 (individually wrapped) 

D.2S->tnl SyniifH 

Terumo 

U-100 

2D 

Vi mch 

100 (individually wrapped) 

0-5-ml Syringes 

FkA Mkrohr»e lv 

u-100 

20 

Vi inch 

100 (10 packs of 10) 

Can-Am E-Z Ject 

U-LBG 

2B 

'4 tnch 

100 individually wrapped) 

Monojed ultra- Oomtort 28 

U-100 

20 

V4 inch 

100 or 30 (individually wrapped) 

Ph^rma-Pfest 

U-100 

20 

'4 inch 

100 (10 packs of 10) 

Terumo 

U-100 

29 

*4 Lnch 

100 individually wrapped) 

Terumo 

U-100 

27 

Vi inch 

100 (individually wrapped) 

CL3hiI SyringM* 

R-D Mkrohne IV 

u-100 

20 

'.4 inc h 

100 (10 packs of 10) 


From Pewracjci ME: Insulin xnd inwlin syrinx us. In kirk RW, Ronn.quni JD, cditnra: t.'inrcur reteriruiy therapy XI: snail 

animal praerte*. FhlUiddphl*, 1991 , WB Swingers Ca* p. 3 ^ 8 . 
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Table 9 -J Insulin. PniJucB.s CoiQinonk LSt'd in Dfljpi Mil Cats 


Brand Name 

Generic Name 

Source 

Duraliinn 

Manufacturer 

Cununtralian 

Humulin R 
Nqvnlin f£ 

Regular insulin 

Human recombinant 

Short 

tli Lilly 

New Nordisk 

u-iro 

Humulin N 
Novolin N 

NPH 

Human recombinant 

Intermediate 

Eh Lilly 

NtwG Noidisk 

U-100 

tfetsulin 

L.enrte 

Pork 

intermediate 

Internet 

U-40 

PZI Vet 

PZJ 

Bee-1 90^u . peek 

intermediate 

IDEXX 

U^O 

Lantus 

Glarginc 

Human recombinant 

Intermediate to tang 

Avcnlis 

U-100 


preparations to be cotnaidBred. For an in-depth dis- 
tiu&iOfL itf insulin fontis And tharftttrtistici, other 

C^llfhL'C'hLC'h should he ULHlMlht’d.. 

Short-Acting Insulin 

Regular iniulin/lbproAup^^ RjCfpjJflJ insulin is ii 

faW'SChfig insulin I Kill Li iIlkJl: Iti ib'i'i ziV\£ LtHulifl 

erystaLi; ir is a clear solution than uuiy he adminis- 
ccred intravenously, innamuscuIarKv or subcucane- 

i.Hjsly- It is used mainly to treat diabetic ketoacidosis 
until blood glutOW levels \.ire tftduGeil 3uld tht ani^ 
mal in merabollcally arable. At that nme, the aiu- 
mal is usually switched to a longer-fljciiiig farm. 
Lbpro and aspart insulins arc- not used in dogs and 
cats at this time- 

Clinical [Jiu 

Regular, liqpro, and aspart insulins arc used primar¬ 
ily for che treatment of diabetic ketoacidosis 

Dusi^jf? FirrttLS 

Many products- approved tor humans arc available. 
Fal Iodine: is r partial listing: 

1. Klii’[iijIl [1 R 

2. Navdin R 

3. Humnlog 

4- NovcLog 
5. ApJdta 

Adverse Side Effects 

These usually are retated to overdose and rrwy in- 
dude wedetheti, sdiftkiriE, and sebum- 


Technically kotefr 

L Although not required by label an ihe ne^ver 
products, ioUngcratJon probably enhances storage 

life. Do not freeze. 

2. Do not use regular insulin preparations iF discol¬ 
oration or piccprtatcs arc present. 


INTER MEDSATE-ACTI NO 1NSULIN 
NE^H (Neutral Profum-ine! Haji^dorniJ 1 Insulin/ 
PZI (Ptotaudne Zinc lniiilLn)/Len.Ee B NPH insu¬ 
lin is a cloudy suspension of ;inc insulin crystals 
and protamine :inc, Protamine (a fish protein I 
and sine pmlung the absorption and activity 

<il lhe pr-nluLI. These insulins :irtr Ilm'i n<iT acting 

than regular insulin. They are commonly used fen 
the control of uncomplicated diabetes in dogs 
and cats- Lent? insulin i? similar in activity to 
NPH Insulin but is fitade without the tuu of 
protamine. 

CTuucai Uses 

NPH insTilin is used in tht* treatment id urvinmplP 
C;U«lI dhitalei me Hit us. 

Dosage Forms 
A partial listing fellows: 

1. Humulin N 

2 . NcvolLn N 

3. Vetsulin 

4. PZI Vet 
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Afhme Side Effects 

These are similar to those of regular insulin. 


TechAXicicwJ& Not&& 

1. ResLEpension, by gently rolling ihe bottle., is ne- 
quiJed bdbre- the product is withdrawn from the 

bottle. 

2. Store in the manner of reg^jlar iwulin. Do not 
Freeze. 

3. NPH insulin e usuc ly administered onoe a day. 


Long-Acting Insulin 

(I.JciriiM-^) artd detemir (LsvwlIt) Insulin 
are Innfl-acikrqi insulin* wadi ;i human label. Lantu* 
is marketed as a peatless insulin, Cara should he 
taken to avoid contusing LantUB and Lev emir with 
other ■clear insulins, 

Clinical [Jm 

GlargiiK is used fin: the treatment of uncomplicated 

diabetes mellitUBr 

Doii^gtr Forms 

Lantus. Clear, Innp-accinp gUrpin-f insulin 
Lev-emir, Clear, decemir insulin, 

AJiVW Side Ej ‘ffectst 

These -ire similar do those of regular and IntermedL- 
ate-acting insulins 


TechrUeian?? \fotvy 

Humuhn L, Humulin U # lletin ll regular pork insulin, 
and lletn II NPH pork insulin were dEcontinued by 
Eli Lilly in 2005. 


Use of Insulin Products 

Technicians who are cimnselirm clients about the 

use l yfl itisulLrl pr■.■ hJliCE:-! jhcmld grtSt CiTS In 

become thoroughly familiar wJih the products they 
are usinp., The onset of action of various insulin 
products citn vary from a few minutes to a few 

hi hit v l\-iilc Activity time and durflriftti (if activity 

can also vary greatly between produces. Exercise 


levels and catinp patterns may influence insulin 
activity. An overdose of insulin can lead to various 

degree* ot hypoglycemia that produce clinics 1 sl^ons 

ran^in^ from vnilJ weakneas.ro coma. Clients should 
be shown how to give subcutaneous injections of 
insulin, and they should he given written instruc¬ 
tions about rtjwrtitoring insulin rtJpOTUW and mak¬ 
ing apF':tiipfiiiie adjustments. Tips regarding the use 
of insulin products follow ns Technicians Noras.. 


Techniclav\Jk h'<yte-y 

1 IL ib uSudJily b&l lO feed (he animal 30 minutes 
before giving Che insulin injection. 

2. Roll “doudy - insulins- between your palms; do 
nutshake. 

3 NF'H irv&ulin should not he mb»d with any Lente 
insulin. 

■=1. It is the opinion of some people that insulin 

should be deposed oF after 3G days or 100 infec¬ 
tions. 

5. Injection sites should be rotated. 

6. Clients- si louI d be advised Lo use insulin syringes, 
only c*v:e. 

/. Mild to iTfOderale hypogtycemig resulting 1mm an 
overdose can be heated by feeding the animal or 
administering Karo syrup 


Drat Hypoglycemic Agents 

Oral hypoglycemic figettnuch mhe gulfonyluftfs 

are extensively used in human diabetic patients no 
control type II diabetes mellitUE (N1DDM), They 
have little apparent effectiveness, in diabetic dogs 

hut iiiyy useful in wime c;;iI;k with type 11 Jhihete*. 
Drugs ni chih canpvy mcJuJv glipizide (LjlucnTR.pl) 

rind vnetbfmin (Glucophage XRL 


^pcrglyct-mic Agents 


Several diups such as c-oiliccLst-rroiiis, epinephrine, 

and progGstcnxnc incidentally elevate bkwd glucose 

levels. Two products that 4K fTLSlfktt&d few tliis pi IT" 
pose, hoverar^ arc- dlaaoxuk (Proj£lyceni) and oc¬ 
treotide {Sandosratin), These ire used to treat the 
low blood glucose levels associated with hypecseere- 
tb hi of i Mu I in thM OCCuj* i n tumi m of the beta cel Is 
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of the p.uicrcitt (insulinoma) in dogs and ferrets 
(Plumb, 2005). These products act hy inhibiting the 

n^lftist ctI insulin Itihit hel.ii cells t'rf the paii<;Te: : is. 







PROMOTERS 





ex Ster 

aids, Synthetic Ste 

n 

S 

nalogs 

nalogs 

i 




TTm libCC'-TT^. fliiiit C u net'll I gTDWlh. feed efficient?, -md 

carcass composition in. animat involve a camples 
irutcnekioiuhip between genetic, metabolic and 

hctirwn&l mfcthanhittt dlflt Srt rtOt ^ilwiiys totally un* 

deraimd. Ir r> possible, hnwevfl, n> increase ^nyu'ch 
fwcighr gain) in lummants hy administering sex 
steroid homanes (estrogen,. testosterone, or Fco^ster- 
onc ) 3 synthetic stem id barmonc Bcialpp (trmbulocije), 
of certain flon$t$ro(dtaI hormone onidogi (remoj). 

The prim,icy sex aneroid trad 10 promote weight 
[5a in is estrogen (estradiol)-, The mechanisms 
hy which estradiol promotes weight gain include 

(1) increased water retention* (1) increased protein 

syrnheali, i'\) increased tar dfipoadtLon, and ( 4 ) |his- 
tihle increased release of growth hormone (bovine 
somatotropin), 

TwtXHterwnc i# used as -im Adjunct to estradiol in 

£JIYre Emvtl]i--|'iroim:k|im1 T«rc ilIilcIs IxfCriUMt! |[ ls i'ni 

anabolic ageni in itself, and because a second com¬ 
ponent in the compound slows down rhe release of 
estradiol and prolorvp its rflfective life span, 

Ptog^tetofie ii ibo added ro growth proffrorere 

co slow the release of csTeadiol. Ir apparently has 
little anabolic effect of its own. 

Ticnbolonc is a synthetic anabolic agent that 
improves feed efficiency and promotes weight gain 

ill Slbfifrs. El is used Ihtf suit' ;S[£t!ill in siiilitf jiftiwlll- 

promoting preparationB.. 

Zerancl is an analog of a naturally occurring 
plant estrogen that increases feed cftii. U-ncy, protein 

■synthssl*, and growth rate. 

All of die ^iwth-promoting produces for use in 
cattle and sheep arc prepared as compressed pellets 
ch: : ir arc implanted in rhe subcutaneous tissue of the 

dorsal, middle thin! of the -ear (Figure ^- 5 ). These 


Middle tMird 



Mirirnirfu 
1.5 ,nch 


Fieuite g -5 

-nplrii il.ibcm tilt! lui piTwlhpiunioliiig petal*, (pcftlerKic y«*w 

c-f he ear). 


pel lets Lire designed for use with oorreqnnding 
needle devices and should he implanted with chw 
adherence to product instructions (failure to do wi 
\x ;i violation oi federal law In some ewei)- 

T'hc gTowib-promoiLon products are considered 
here ns a group, an-J minimal information is pro¬ 
vided about each product 

CJiidcLjJ Uses 

These drupt are used to promote feed efficiency and 
weight gain in calves,, steers, heifers, or sheep 
(depending cm, the produtt)- 

Dosogv Forms 

I Synovex C. Estradiol/progerteronc- implant for 
use in calves older than 45 days 

2 . Symivex H. H.str,idi<i|/tt!StLW|eriint! implicit Icir 

use in heifers 

J. SynoveK S. Escradiol/testofiteronc implant for 
use in sreers 

4- OjmpuduK, EsUndid implicit for use in steers 

5. JmpluEkH. Lit r.idml/it-.\3< is! grorre implsni f< ir 
use In he ifan 

6 Implus-S. Estradiol/progcsterone far use in 
steers 

7- UAI-F-oid Imp Lint. l 3 nige^tw:;iiieyfsi'n;H!ii>l. im¬ 
plant for calves older rhan 45 Jays 

6 . Finaplix-tL Trenbolonc implant for use in 
feed lot; heifers 

■9- Finaplix'S- Trrtbol&rte implant fat stetif 
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10. Rjcvnlor-S. Trcnbolcne and estradiol implant 
for use in feed lot steers 

91. bwf cattle implant- Zttanol srnplsm for 
use injpmrtjin cattle, foedloi heifer*, feedloc 
steers, and suckling and weaned calves 
12, Ralgre feedLot lamb implant Zernnol implant 
for foedfot lambs 


in milk products, even though the FDA has stated 
thuit milk from cows receiving BST is completely safr- 

fbople whi> advoosyet rhe use <ii § organic” bn hi pnnh 

uers may oppose the use of thJa produce. 



Adverse Side Effects 

These may include mounting, elevated tall heads, 
rectal prolapse, and udder development. 


Tech-ru-cui-tv $■■ hiotey 

1. Most grpAlh-prnmoting implant-* should not be 
given to animals intended for breeding purposes 
or to dairy rattle. 

2. Product insert insertions for these products 
should be re&d arvt fallowed carefully. 


V. Growth Hormone: Uoviiic^HI 
MKnmatntropin. Bovine Gr^WI 
HHnrmone 


Growth hormone, also eulhd sunidEumtfH'iL., i* a l i>: >r- 
mone produced by the anterior pituitary. Irs Junction 
before the onset of puberty is to stimulate growth. It 
released throughout life to pranute anabolic nctra* 
try (t-ii., 10 iflCFtaK prireiii synthesis). Ee h» been 
shown ro mcrcn.sc growth rare and toed efficiency In 
form animat Many of the jpnwth-* pro mating agents 
listed in rhe previous section may work by ?timnlii.t- 
in^ the rele;i»e of ■■• ■iiuiliitTopics. StntiitittTiipm is 3 . 
poun sdmuLiEQt of milk produerkn ;is well- Claims 
of a 20% boast in milk production in dairy cows have 
been made after administration erf somatotropin, 
The FDA approved a recombinant (genetically 

engkneeted) btwines-omu[txrtipbi (BST) lor oomn net* 

ci:il production in 1993- This product, Poaihc, is 
manufactured by the Monranto Co. Its- market avail¬ 
ability has sparked intense debate among certain 
gtuu|S. iknik dairy jm uliicrr* Iuivk uppentsd its use 
because of [heir fear rhai increased prodbcilnn would 
drive milk prices down and reduce their overall in¬ 
come- Other group* have resisted the use of BST be j 
caui* erf thnr concerns nboutt naidlwa erf the honriurte 


Anabolic stem-ids are steroids that produce a tifiBiie- 
building (anabolic) effect, Testosterone is a naturally 
occurring anabolk: steroid that produces masculLn-- 

iiMlicin m iiddiEiiTn U» its lui.iludii.: cffleuCs. Syntliul it: 

anabolk see to Ids are designed ro prevent uuu mas- 
cuJinizing effects. 

Anabolic steroid adminiFtraticfi causes positive 
nitixigeii balance Mtd rtvWfes pTOCtaWS thiit breiik 
down dasut An increw in appetite, weight jjain^ 
improved overall condition, and recovery are pro¬ 
moted. These products ait labeled for clinical use 
in dnjrs F cuts, and horses for anorexia, weight loss* 
Mild i feMllm ion- In working tlrey may be 

used in case* of overwork or overtraining. Anabolic 
steroids also promote red blood cell formation and 
■lie used to treat some forme of anemia. The product 

insert fot a commonly u£fcd product State* that 

“Anabolic rhempy la farendird primarily as an ad¬ 
junct to ocher specific and supportive- therapy, in¬ 
cluding nutritional therapy.”' 

Becatiw uf the potential for abtK by bodybuild.' 

en iiikl i U Ire r SlHIttS* the FDA hfls OLWV cl;Lssified 

anabolic steroids aa C-III controlled substances. 

Stmoz&lol 

^1im<i=L^hil lj ;m ;inik i.n; stanm.l mat hflS been 

found eo have an unusual pairem of biologic activ¬ 
ity in that its anabolk effect far outweighs irs weak 
androgenic influence, 

CUnJcd Uses 

StanoroLol is uwd for the treatment irf anorexia, 
debilitation, weight loss, overwork, and anemia 

rXi.^ajip! nltflU 

1. Wlrucrol-V. Stanamlol flcetLle suspeMfctn for in¬ 
jection in dogs, cats, and horses 

2, WinstTolA 1 - Stuncnolol tablets for use in dogp 
and eats 





Amiru PkABtHAoaLoai fur Veterinary Tech niclahs 



AJktk SujIl- Effects 

These may include mild anctogcnlc effects niter 
prolonged use ct o^ettkae. 


Techniotiiunfi' hiotBfr 

1. WinstrolV should mt be used in pregnant degs. 

mares, or sLallions, 

7. WlnstraW should not be gitfen to houses in¬ 
tended lor Food uses. 


Bo/rfenone Undwyimrfm 

BoLdcnonc undocylcnatc I? a Ft-crold eshf that pis- 
marked ^irsikhi -I it: activity Sfld LI rtltlttfiwj 

ifeiarmui'iT u\ andmjtEnJc accJvliy. Jr is Inhaled foe u mi 
in horses* 

OmW Uses 

Rildukin^ imilecylertsie scr m an aid in the fresi- 
ment of Jchlllmrt.d bonae*. 

Dwogc Form 

EquipuM-!. hkikJrrwicic InJCCtlCtfl for horses 


TecKntcicuvV Note* 


L Boldenone should not be used in horses in¬ 
tended as food. 

2. Efodenurie should nut be used in Stallions or in 
pregnant mares. 



N^indrL>]u , inc dcciunkice is an injectable- anabolic 
steroid sold under the human label L\:ca-Uurabolm 


It exhibits activity similar to that of true other ana* 
boliC Si^eni*. 


REFERENCES 

Bowhe- DM: Drag rherapy for endocrlnopflidikt In Bwclw 

DM, fdsr-iif- SullIL ;immnl clinicnl p fo r nv*D. A :^y, 

Philadelphia, 2001 5 . WB Saundeih- 

riumh DC: VtitrlrEHY dfUj hAndbook, «l S, Amw, ICO>, 

Iowa ^esku Univursirv Truss. 

I lew R.S: N 1 :u- ifv->iil in product^ liuenuiUorLHl Vtxcrl- 

n 11 n, 1 iLm^rp^nry nrj OiritnJ Cjik- Sympciuu 1 r {IVBCXSS 
Prrccediii^. Snn AiUddId, &^itumhT I7--2L, 2C06-. 


Adverse Side Effects 

These include androi^nic effects such as overap- 

gresiveiKH. 
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REVIEW QUESTIONS 


1. Dt^nlte ilif cv l;aiwiaiihif> between hiumnnal f^ r 

leasing factors trophic hormones,, and the hor¬ 
mones produced by specific tissues or glands. 

2. List the mail or endocrine gfandb- 

3. What arc the reasons For using hormonal 
therapy in veterinary medicine? 

4- Endogenous hominnes si e those that are 
produced b whereas 

la 

exogenous hormones came from 

_SOUICO. 

5. Where 1$ tlit* piiuiijLTy ghiml located, $ind what 

is Its Ainciionl . . . 

6, Describe chi" difference between a negative 
and a positive feedback control mechanism in 

the endocrine system. 


7. The release of oxytocin by the pi^rc-rior pitu- 

ii.uy is controlled through the 
_meefomism- 

8. UnRIH is uLissilLial ns ii/jnl 


9, Hormonal pniduccis with“gcst M in rheir n.une 
are classified ns _ 

10. hist tliTtf |xig^ntiiiI ni tSiK pniKtifegbinilniK 

m veterinary medicbe. 

11, Human skin contact or injection with pms- 
riiKlandins can he & serious heidth risk to 

wi h titil and 


12. Before oxytocin can exert its effects on rhe 
uterus, the uterus must first N* primed hy 

and_. 

13. Whnx precautions should he taken before oxy¬ 
tocin is administered, 1. 


14- What iwl> active hormones are produced hy 
the thyroid gland! 

15- List twodru^ used in the treatment of hypo- 1 

thytriklisiTi-_ 

Lb. Llsr the three mafivT claasaa of msu I in- 

17. Which form of insulin is used in the treatment 
of diabetic ketoacidosis? 


I B. Which fovm(s) of insulin must be resuspended 
before administration? 


I 9. What rin* m\iim ■*'1 llUuLltl ovenkiMi. 1 

20 Growth promoters generally should nor be 
used in animals intended for 


21. Whv are anabolic. steroids cfassified ns con- 

trolled substances:'___ 

22-_are odors released 

by animals that influence the behavior of 

4 it her iHihsuils of the senile species. 

21. What precautions should he taken hy pregnant 
women when FtcgiL-Mate is administered? 

24- Why wits syfithttie UBS Kum^d (mm uW in 
food-pmduefir^g animals? 

25. Prostaglandin causes lysis iff the 

_at i he end i if 

pregnancy or ai rhe end iff dies (tub if 
prc;i[nancy docs nor c>ccur. 

26- Endometrium lines the 


a. kidney 
h. stomach 

c. intestines 

d. uterus 
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27, A_hormone is one 

ch- : it results in. the production of a second 

himtruvne within >i target gland. 

a, KxinadLsrtupm 

b, euthyroid 

c, trophic 
d- inyt^bril 

2 H. GflKH IIT pfLH.luLt: J III I Lb L r 


a. pancreas 

b. thymus 

c. thyroid gland 

J. h^pothabmiis 

19 , All the foUowic^g drugs are gonadocnopins, 

except _ 

i. estradiol oypiCMte 

b. Cystorchn 

■c. Faciml 
>J. Rertstgy] 

30. Androgens are female sex hormones produced 

in I hi! ihvhtli^., .i•.-Ii ;hI €j.irf£x, and 1 l“;-.C if h. s. 

a. True 

b. False 

J J, Prostaglandin* are a group erf naturally occur- 
ring, lung-chain ferty acid* that mediate 
varlfCHLs physiologic eventa bn the body. 

a. True 

b. False 


32. 


causes uterine 


contract kins, 

rl. Kf^UrM. Ilf 

h. BoviLne 

c. Oxytocin 

d. CystoTelin 

33 - Cortiw 3 teroid= arc pr. 




a. the thyroid gland 
h, the adrenal correx 




c. tne KiEmueys 

d. I he- | iy|Hir]nil;sinu$! 
H. Pheromones are 


released hv an animal thuc influence rhe 

■ 

behavior of ocher imimals of die siitne spec ies- 
a. honiuirie.^ 
h. gnrtadocTLi-iina 


L. J 



d, odors 

35- Levothvrdxme is used in the tnSMnent of 

r 

_In all 

a. hypoglycemia 
h, hyporhyroidism 
c- hypokalemia 
d- hyputidtemia 
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A.IiiT rluv dhdptef. yuM dirtciif kt oMi* Cilr 


L. llcsdfLbc die clinical indication* for common ophthalmic nnJ otic 
agents, 

2-. Identify the different dawes of ophthalmic and otfe agents. 

k Ul'miI iiy lliu pilNilhl^ ikh’tMM- n >i£Ekim iiru I cuiili.iindiCMlniiE^ l>I 

many commonly used agents* 
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E¥ TERMS 


Closed-Ancle Glaucoma A type d< primary glau¬ 
coma of the fiyL* tSia* is dwracterlad by a shallow 

^nt^rigr ch^mb^r and a narrow angte lhat compro¬ 
mises filtration because the iris is blocking the 

tfigl# and is causing, an Inaease in iutraoeulaf 
pressure, 

Conjunctivitis Inflammation of the 
conjunctiva. 

Crao-FLEGiA Parafysrs of the eiBary muscle, 
Ectropion A rolling outward (ie v a way from the 
eye) or sagging of the eyelid. Many times,, the 
conjunctiva is plainly visible. 

Entropion a noi mg inward (i.e, toward the cornea) 
of the eyelid. 


Glaucoma A group of eye diseases characterized! 
by Tncreaped intraocular pressure that 
results in damage to the retina and the optic 
nerve. 

Keratitis inflammation of ih* cornea. 

MVHUMSB Dilation oF the pupil, 

Open-Angle Glaucoma a type of primary glau¬ 
coma of the eye in which the angle of the anterior 

chamber remains open, but filtration of Ihe- 
aqueous humor is gradually reduced, causing an 
increase in intraocular pressure. 

Uvea The vascular layer of the eye that comprises 
the iris, ciliary body, and choroid, 

Uveitis inflammation gF the uvea. 



Although the- rtiinne of smell U highly developed in 
many animals, the sense of sight plays an important 
role in am animal's health 4m J wd Lbcing. Cats rely 

i hi excellent eygxifilit Ihhuijw they an? h n im ;i Ik nl 

prey. This, prey trait provides many eat owners with 
amusement and laughter when n suing or a feather 
coy is pulled around the hc**se with a cat running 
behind in rapid pursuit Horae* rely on good eye- 

si^hl lo ptfrlonTi I heir heM (cw hum nil CCrtSIpfitlti his. 

Police dugs, hunting dogs, seeing-eye J^s, and 
berd-worleing dogs rely on their eyesight to inter¬ 
pret owners' hand signal* when working in the 

fie: Id. 

A ocular examlnatbn includes an elimi¬ 
nation of the external *.>cu[!ar features (eyelids,, 
sclera, cornea, third eyelid |nictitating membrane]) 
And the internal ofiubr features (anterior chamber, 

irh, lens), all Which can l w seen without I uglily 

gpecLalised equipment (McCumin* 20061. Some 
dog breeds (Shar-Pci, cocker spaniels* English bull¬ 
dog and others) are emetkirily predisposed to 

LxiridiiaiiiiK lha( icuiy require surgtTy. Two of lhti.se 

conditions are known as entropion and ectropion. 

Topical admLnisrration of eye drops or ointment 
is the most common method of treatment involving 
disorders isi the eyt. It is the veteTirtarr tedulitian^ 


duty to educate the client by demonstrating the 
prt.yjiifr w.iy In ^ii.li3'kiilisC4fr L-ye ilH-diLLilKin. Pn./dnulH 

far ocular treatment arc usually available as solo- 

r 


tion& or odnnncnts. Drug penetration is one factor 
that i r eterin.nrLnns must consider when dioming a 


topical ophthalmic agent. Topical iigvntx ore mtire 
risidi ly absorbed Into che oncer U it chamber rhan she 
posterior chamber. For chh reason* these agents 
have limited use in posterior eye disorders. Systemic 
agents may he mure effective- Lipid-soluble agents 
mldily |Hfi1elr;ilL- 1 lit! Lainleal epi I helium ;*nd ^CilIlk- 

thelium layers. WaceMoluhle agents readily peive- 
iratc the corneal stroma layer (Figure 10-1), Mast 
topical ophthalmic medications require several ap- 
]■»! icatiom per day becaure lire tiye continui-vdy 


secretes rears rhar wash away the medkariun. Omc- 
nKius tend to necessLiafte less frequent applications 
than do drops, However, ointments may blur an 
animals vision far a short peril si iifter opplkiition- 


C Jltflll Cl I llL.ll K lEh ih MIL .lluilbk JlirillV I It iSlMLIll Clf 

an eye disorder. 

Clients placing telephone- calls to the veterinary 
hospital to diecuH a potential eye problem in a pa- 

lien I .duniW lit- lii-uk 1 to Tesiliie cIliI iIll-mk sitUiUuam 
may be- considered an anefjpncy. U ntiinunardy, 
some clients tend to let an ocular problem progress 
to severe stages before treatment is sought, Veteri-* 
nary technician-' slrould remind diraUt* that snintiils 
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Vifc'aoL'a body 

Sclera 
Chwoka 

HaUna 


Conjunairai 

sac 


CiaiY 

irus 

AqL40M 
i'Umor 

COMM 

Lens 


Upper ipyipiy 

Drtindgfl single 

Lowe# erysl^ef 
Conjurcllva 


CfctfiG 

nerve 


Ficuhe id-i 

Internal Stnrtturt* el Iht* eyctaJI. 


have only two eyes, and the importance of vision 
eh<>ul!d not he minimized. 



Mydriatic agents are used to dilate the pupils 
(Flgur-e 10*2). Tins Action feci!itaws examination 
erf’ rhe |Nis.rctn?r segment and rhe fundus rtfrlie cyt. 
Cyclnplcflii: yents paralyse the accommodative 
muscle of the ciliary body. In sivmc caws,. this action 
can minimize piiin anwield wirh ciliary sposms- 

These iiyenis uiEtri art* used bflOW aftd ill I L'l ivph' 

riialmJc surge ry. 

Phenylephrine HydrachIniide 

Phenylephrltw hydrochloride t* used to product 

mydfiajUs hut does not produce cfdoplegh. 



NteMMnfl Ri P H 


membrane or 
third eyelkfi 

Figure 10-2 

EKftmd stiudures pi the w* 


Adverse Side Effects 

Tli^s* include leu.Nil diSCOTifott ;ilter applitatkif l i- 

Frequent use iil.iv LeiiJ 10 inlLinmiaiion. 


Cfmrcal Uses 

Phenylephrine HO is usd in the evaluation id 

11 veil is, glaucoma, ur sclenta*. 11 * may he mied 

before umjunctival surgery in reduce hemorrhage 
or may he used, in combination with atropine before 
cataract or intraocular surgeryr It c-im be used to 
deWCf ihr yreSenC^ of Hornet's aytwhttHW- 

Dospgc Form* 

1, MydJrin. (human label) 

2. Neo-Synephrine 


T ech+uct^+v y blotto# 

Flienyiep brine HCI e also used in cough prepara¬ 
tion* bui al d higher concentration. 


Atropine Sutfate 

Atropine* auJlaie Li one of the ophthalmic agents 
that is most commonly used ro produce mydriasis 
and eye loplegia- 
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Clinical Uata 

Atropine sulfate is used for refraction or for the 
IftdltfttlM iH ill'll I ti m"biimn;ili:ry conditions txl l lu; 
anterior uveal iracL 

Dosage Forms 

I- Atrophitc 

Z. Ajmplne MiJfate 
Adverse Srdc Effects 

Tbc« include salivation- Atropine is contraindi- 

Lis.! 111 |_;L;iih.t!m;i :ir,.l Llti'.il ;i:viiii«.I ml is i 

(KCS or dry eye). 

HamQtrQpine Hydrabramicig 

Houu.tn)pine hyditibioitlkfo produces mydriusb 
and cyclnplegla but bleu percent ilcnt armplne. 

Qnwal Uses 

Hanvatiupine hydiobremide is used for refraction 

and for the treatment of uveitis. 

Dosage Forms 

L Homfilroocl Ophthalmic (human label) 

Z. Isopto HocaeittopLtifr (human hihrf) 

Adverse Side Effects 

These are the same as for atropine. 

Cfclapentalate Hydrochinride 

Cyclopenrolare hyiimehlorkle produces mY'drLisb 
and cyclopkpia, 

C[rrLu;a! Uses 

Cyefopanmlaie hydrochiircide b u.^d fin refracclnn.. 

Dosage Forms 
I- Cyefogyl (human label} 

Z. I’eillu-hur 

Adverse Srdc Effects 

These are the seine m for iUTi.»rine- 

Irifpkamide 

Tropica mi de is a rapid-acting mydriatic that has 
less cycloplegic effect than the previously men¬ 
tions J drujp- 


CJinictiJ Uses 

Tropicomide is u«d for ocular fundus exiiminiitUm. 

Dflaye FfttfHU 

1 . Mydriacyl (human label} 

2. Optical 

1 Tropic aCyl 

Adverse Side Effects 

These include Local djBcomfoit after application 
and salivation. Contraindications are the same -ns 

fot attopltw- 



Epmephrine is administered topically and is iiv-nil-' 
able ftS epinephrine and dipLYidyl epdflephriilfr. 
Dlplvslyl epinephrine readily penerrarea the cor¬ 
neal barrier and is convened to epinephrine in the 
cornea, 

CJinirui Vtt* 

Epinephrine is used ia reduce Intraocular presrure, 
produce mydriMifi, or aid in the diagnosis nf Hom¬ 
er's syndrome. 

Dosage fimau 

1. Epifrin (human label) 

2 , Epinal 

T Glawcm 

Adverse Side Effects 

These include local iiritacion. Epinephrine is con¬ 
traindicated in cloMcl-angJc gluiicoma. 


Miotics produce pupillary constriction. These drugs 
are commonly ustd in the treatment of chronic 
open-angle nhucoou, ncuie and chronic doted- 
anglc glaucoma, and some cash of secondary glau- 
covriAi MkKks reduce intraocular pressure by 

Inciting the outflow of atpieous humor- 

Pilot orpine 

Pikcarpine is a cholinergic drug that is commonly 
used to treat chronic i'ypen-at\efe gbucxmia. 


h 


i 


Miotics 
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Clinical Uses 

These include stimulation of tcsir production in 
some cases oi keratoconjunctivitis sicca* as well as 

the rrearment of glaucoma. 


3, M-rthBBolamLdc (Ncptasanc—human label.} 
4- Ddoolarmidc (Tniscpt—human label) 

5. F)H mol amide (Anspt)—topical agent 

6 . Dombmlde (Ttu^xpc)—topical agent 


Dfruge Finm ? 

I- Pilupttc 
Z. I^optn Carptne 
3. PiLostac 

Adverse Side Effects 

[Ill'll' 111 1 1 . 1 >. 1 Uu"\\ irriliilHin ;ii'k 3 JiscLimlii-rl- Re-- 

pentad use may cause vomiting* diajihea,, and sah- 
vari on. 

Bemecarium Bromide 

Demecatlum In..uniJe ks a patentcarbamate inhihi- 
ror that can reduce intr-uxuLtr pressure in dogs for 
up to 48 houTs. 

CEmLL'dii Uses 

PreiremLve management' of che contralateral. eye 
after duipnosks of acute glaucoma in the other eye. 

J3rw£jj£L T Fij-rm. 

Humonol 

Adverse Side Effec ts 

Lucid irritation >4 the cyeand/oT wlivation! ™mit- 

■rig, arid dii9rrhe;’i. 



Other Agents That H< 

intraocular Pressure 



Cmbonk Anhydrase Inhibitors 

GaiboEiLc anhydrnse inhibition, reduce intrni.cular 
pressure hy tfeemning the production i4 aqueous 

hucilLrf. These produces, sim iIr'lr 1 y Il> [|'ios4? pltvmusly 

mentioned, are used to control glaucoma. However, 
some are administered orally or intravenously rather 
than topically 


Doiogt Fomm* 

9. DichlnrphenamiJe (DnraniJe—human label} 
2r AcetHBolamide (Uiamos—human l;L"hel)— 
S.vrtLlebLe in injectable and oral fbitriS 


Adtavie Sule Effects 

Th^ itidudk vomiting, diftrrhw, punting. and 

Beia-Adrenergk Antagonists 

The beta-adrenergic blocking a^nfs used to tTe-nt 
yliiuL!i heim include rintolid, betaxolol,, catteoloL I*- 
vobuncdoL, and oi^dpruM 

Timolol Maleate 

Ti nn ilitl tUftlMte b an nphchulink beta blocker with 
acd™. Thar in decreed pmduccinn of aque¬ 

ous humor, 

CTmic a l Uses 

l inwilii-l m;tlt:iCe Is iim*lL m lli-e carllniLileuLl eye <>l 

a dog with primary glaucoma to prevent rhe devel¬ 
opment of bilateral dificaae. It reduces intraucukiT 
pressure to si.*ne extent,, but it is not as effective in 

t he t K4 1 ractit of t* L ewconus - 

Dosage Form* 

1. Tanoptk: (human Libel} 

2 ■ Cosopt 

Adverse Side Effects 

Adverse side effects are uncommon. See the Tech¬ 
nicians Notes below, 


T e<^vv£to*v> K'otay 

Timolol may be contraindicated in Eome patients 
with cardiovascular disease nr bronchcconstnctive 

disease. 


Betaxdlol 

Becarol-iil is a sjx'dlie beta--1 adrenergic blocking 
agent that reduces aqueous humor produccion 
by decreasing cyclic adenosine m«.mophrOsphate 
(tAMF) production in the ciliary body 
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CImfcd! Uses 

It is used for the treatment of glaucoma, especially 

in iiiiiici^iIs vvilili rt^;pir;i I.Li-iy in anlhnfcii. 


Symp c? th o m im e ik 5 

The ayrapathnmiviictics und to control glaucoma 

iiuJuiJe ;ipT'.K'lL>iiidirLe rind I>riiticinixJLrtf. 


Diosqge Form 
Betopdc 

Side Effects 

Similar to those ofrinwlol. 


OUTTEDLOL 

C jirfeli^l i:i ri 11(:■!ispitf l: i hi l. iscJrentir^u: bLn kinji nypnl 

ih-.ii reduced .iqui^ni* h uinor pmducrlnn Bhnilady to 
betaxolal. 

Ctinind Ustt 

This drug i* primarily used far tho control of p#b 
raary glaucoma in tats, 

Pwqgf Form 

Oi:i IpTKiS 

AJktk Side Effect! 

Similar to those of timolol. 

Levobunolol 

Uvobuiulal La li beta-1 and beta-2 blocker similar 
to timolol but without the potential lor myocardial 
depression or airway constriction- 

CUh^oI Uses 

This Jrug may usc s d to treat glaucoma in feline pa¬ 
tient? with -nsthm-n- 


APRACLQNIDINE 

Apracloniiline is a aJpiha-2 ^dre-nergic agonist that 
is tiSwi t>> reduce Aqueous huiAur product fort- 

Clinical Uses 

This drug is- used for chc treatment of glaucoma. 

lAhH^jp! Frpnn 
Iopldine 

Advene 1 Side Effect* 

May cause vomiting and diarrhea in dogs end 

cat.i. 

Brimqnidine 

Brimunidiiie is an alphas adrenergic agonist rh-nt 
Tt\lucti^ :i4 |U4iL^i3s humor (trcaduciton snd Incwe^es 
arfueous humor oueftaw. 

Clinical Uhs 

It is used for tin* treatment of glauoorrui- 

Dftfoge Form 
Atphagpn 



EVoacaBLandm analog* decrease inuaccuLir pressure 
by increasing the outflow ofaqueous humor through 
the uveal and scleral pathways 


D&iuge Form 

Be lagan 

Metipranqlol 

MerLprsnnlol is a nofi^eleccLve beta, blocking 

agent, 

Qffiinll Uses 

Thb i-lmg has been used for the management iJ 

primary open-angle glaucoma in cars. 


Duh^c fwnu 

1. L^tanopmrf-Xalantan 

2, BimatoproBt'Lumigan 
J, Trftvoprost'Tra.vatan 



Mannitol 

Mannitol is an osmotic diuretic that is adminrs- 

teted Intravenously In emeiBeney sttuiuLons to ^ 

duet: Iniraoculaf pressure. 


DoMgr Ftum 

OptiFmnofol 


Dofl^e Form 
Miifmitol injection 
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Adverse SHe Effects 

These ioclu.dc fluid and electrolyte imbalance, nan- 
s^a, vomiting pulmonary tdema., ccrngotstb'e hrt^n 
failure, and cachycardfa. 


Glvcerol 

Glycerol (.tflyterin) is an Osmotic diuirtk thiit m 
ruJiiiiEiasit t^Ll orally in reduce intraocular pressure 
ili emergency situations. 


Dtwtv Fom 

O$ffl0Blytl (human, Label I 

Adverse Side Effects 

Vomiting may occur after rtdministrationr 


TechniciCLfi/y Mot&& 

Glycerol acts more slowly chan mannitol. 



Topical aneuhetkfl anesthetize the corneal surface 
and are commonly used tl> facilitare removal of n 
foreign Kids 1 or sutures,, to allow the use of instru¬ 
ments to m easure intiajcmiUy pressure, *ir to Akl in 

chd ;i|»pliL:;Lri l >11 ki \ il liydi'HipiiiliC L-;ii:kC- 1 Lt ItfVt£. 


Pmpameame Hydrochloride 

PropaiajcEine hyijn.x:hli.H:iiJk* is a commonly used 

Cc-pkal anestliHtic. AnKsih^sia bists 5 U> 10 iciinules- 


Dosage Form 
Ophthiune 


AdieT.it Side- Effects 

These are very uncommon. 

■ 


T&€hnicl&yny'^ N&te-y 

Onopei^ed totties rmsy be stored at room tertipera- 

lure, but opened battles should be refrigerated. Any 
dtscolared solutions should be discarded. 


Ophthalmic solutions- sKsuld he warmed C L.c.^ 
those stared in the rFtntfeni.ti.ir} to roam temperature 
ad min isl raC icm inH 1 1 lie y^n rent’s eye. Tliis can 
be facilitated by rolling rhe* bonk herween due palms 
of the handy or by placing the Kittle under the arm, 
until the desired, temperature is achieved. 


Tetracaine and Tetracaine Hydrachlaride 

Tetracaine and tetracaine bydmchloridc arc also 
used for anesthetizing the cornea 

Kuptiu 

1. Poiiroeairw {human. LiK-1) 

2. Ponrocaine hydrochloride (human label) 

Adverse Side Efforts 

TTteae include* Irritation, width usually is resolved 

within a short period after administration.. 


7 Wote* 

Different from prapwracaine, ttitracm inhibits ihe 
greyrtth of microorganisins, and cultures should be 

□blamed before its administration. 


7> 




Ophthalmic Stain3 


Ophthalmic si rims are UMid a$ iliatfilcisflie aid> 5 i>t 
detecting disease in the anuertof and posterior setf- 
mencs and In the nasolacrimal s-vstem, Fluorescein 
stain (i-e-T strips) is the moat commonly used dye for 

the detection *il l;i wney I epithelUil delects- Through 
wertintf L>f the scrip with sterile water or saline, the 
siain Ls allowed to cover the eye. The snip should 
not be allowed to tojch the cornea. Excess dye is 
rimed from the eye with sterile eye wash- FkKirev 
ct?n'L slain is a war^r^SLduhlc antfcir. The outer (epi¬ 
thelial) layer of the cornea is a fat-ooluhle layer, and 
the stroma juw beneath rhe epithelium is a water- 
soluble layer- If the epithelium is intact, the stain 

doCS not adhere 1 ^l:.ili.sl- of ulilKrent^s in .^liability.. 

It the epithelium is eroded, as in rhe* ease* of a cUl¬ 
rica l ulcer, the stain gains access to the watcr-Boluhlc 
stroma, where it adheres and remains after the eye is 
Tinned- AppwitiiTKe of ihioresmr! stain at the ru^tiil, 
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opening indicates functional patency of the nasolac¬ 
rimal drairiRge system- 

llitjnol rta.1 is nrWithtT stain usetl in tlif The 

Fhoul Red Thread fPKT) ten is used to measure 
rear production in the eye, The RRT test makes use 
of a 75-nun-lcmg, yellow thread that is impirennared 
with phenol rtd.- The thread i-= inStrtwJ irtto the Oun- 

(ulVflvd sh: fttf 15 StOCYNt. Tea/S ChLVtJiCL^ up I lie 

thread cam! rhe [bread red. The distance at which the 
color change occuis is measured find is compared 
with normal values, a? in the Schirnrer Tear test, 

R<iMf IitM iUT-i I M flflcJlhef si Min E IimI is ustiil ill the 

eye. It Ls used to lieteei dead epithelial cells and 

mucus. Jc hflE been found by some clinicians to he 

■ 

useful for detecting dendritic lesions associated 
with viral keratitis in cats. 


Technjbcuwvy Note# 

1. Do nol allow the fluorescein strip lo Icuch the 

CMmefl because this could potentially produce a 
paper cut on the cornea. 

2. A goad idea is to obtain a sterile 6-cc syrmge arid 
place the fluorescein strp into the syringe barrel. 

Fill the syringe with sterile water and replace the 

plunger. Insert the syringe several times until the 
water turns yellow. Simply administer this solu¬ 
tion into the eye lor Hie staining procedure. 

3. Horses have strong palpebral muscles if stain is 

to be used in this species, it may be necessary to 

have another person keep the eyelids spread 
apart while the stein is aitrodiKed into the eye. 

4. Fluorescein stains the hair iF allowed Id drain onto 
the face. Use cotton to wipe away excess fluores¬ 
cein aain because it is softer than a paper towel. 


1 Collagen Shields 


Collagen shields .ire biodegradable contact lena- 
Ehapcd hints made from porcino or bovine collagen. 
They dissolve in J l to 72 hours because of the 
naturally occurring-etttyrnci found In tear*. 

Clinical Uses 

A collagen shield may he used in the treatment of' 
Superficial oonWal ulcers. 


Dosage Form 
Vet-Shield 12 


Techn£c£anf, y hl&Ce-y 

A topical rjphihalmic ancsthclic should be used 
before the shield is placed onto the eye. It may be 
necsHiy to sedate the arwnal with a short-acting 
general anesthetic 



Antiviral Agents 

Antiviral agents may he used do treat viral infec¬ 
tions of the eye, such a* herpes simplex keratitis 
(e.g., feline ocular htrpw). 

Dosage Farm* 

1. Idoxurkline (Stoxil—human, label) 

2 . Triflumline (Viioptic ophthalmic solution— 

human label) 

3. Acyclovir (Acyclovir ophthalmic ointment 
ava ilable In the United States as a compounded 
product) 



Antifungal agents are used to treat ophthalmic 
fungal infections such as mycotic keratitis,, mycotic 
endivphthalmitis., and biephunxlennatomycosh- 

MyC&tiC kenititis OKutt £flO$t COffitnIy in hottfet 

Dofl^e Forms 

1. Natamycin (Natacyn—human label) 

2. ItrfiKuMaolff—may hr compounded with di¬ 
methyl sulfoxide (DMSQ) 

). Povidone iodine—compounded to a 0-5% to 
1.0% solution 

4- Mfconasolc—L^» solution compounded, without 

alcohol 

Antibacterial Agents 

Antibacterial agents arc used to treat superficial 

ocular iryfeetitnts resulting from bacterial otpinUiife- 
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Thnc drugs arc often used in combination with 
each i. k h-eT to provide hroed.'^pectnrm activity. 

L Bacitracin bused topically ro near ^upcthc i»i I 
ocular infections ihat result primarily from 
giuin-pmtive bacteria; it is often combined 

with other antibacterial vi*ent* such im npimv' 

cm and polyrciy^iii B. 

2, Chloramphenicol Is available tor topical oph¬ 
thalmic administration and provides broad- 
spectTum activity- This agent L? antagonistic 
w 1 1 h am i no g I ye w4d e s. 

5. Gentamkiii Is used mpicaJly co near canjktnc' 
tivitis cawed by susceptible bacterial agents. 

4, Polymyxin B sulfate is effective against gram- 

lUgttivc organism* and muy ht combined with 

orher aniihaoeriul agent* to provide hrrodr 
spectTuni activity. 

5, Oxytccmcycline is used to treat superficial ocu¬ 
lar injections and provides broad-spectrum ek- 

livily. 1 1 iiuiy ht; Iused ir’i ccin'fcbiiiiirkjn wfoh 

ocher agetna such ;ts polymyxin FL 

6. Neomycin provides hroad-Epectrnra activity 
and is often used in combination with other 

topical ophthalmic sntibftCteriaU- 

7. Runmquinoltinfi ophrhulmu: amibincka are 
used m meat astablidijedl Gram-negative corneal 
infections. 

&, Tobramycin is used h.»T conditions for which 

gen rami Lin u.'tfd. 

9- Sulfacetamide 

10, Qpraflmad.il., noifloxa-cin, moxiikncacin* and 
ofloxacin are available as human products. 



Nonsteroidal antiinflammatory drugs fNSAlDs) 
arc used in the treatment of uveitis, They are com¬ 
monly used for poptnirgical inflammation following 

ocatact smgery: 

Dosage Forms 

L Flurbiprofen radium (Ocufen—human label) 

2 . KetiHNiliu; tTimi^thjnnini.' (Aeulerr— human Label) 


3, Dklofcnac e-,*J ium (Voltaren—human label) 

4- Suprofen (FrofcnaL—human label) 

Adverse Side Effect* 

There arc uncommon, but flurbiprofen can canoe 
i mmunosuppression. 



CbnicmreradJ argents are used to treat inflamma - 
tory conditions of the cornea, iris, conjunctiva, 
sclera, end anterior uvea* Topical corticosteroids 

luive |xiiw pt^rkflnil hiii into the t^yeliJ ;iih 3 lli« pot 

cedar segment of the eye (Plumb,. 2005), They may 
be combined with antibacterial agents to manage 
ocular infections- They arc prepared its ointments 

or solutions- Common corticosteroid flgertts for 
i.iphtliiiliuic use include predi'iiMiloiie, hydrocorti¬ 
sone. djenamethasane. berumeih.xsnne. fluoromerh- 
olone, and fluraethasone. 

I-ldi.Vdi^fi* Furriis (P-uirtiui I.lkeJ 

1. Prednisolone acetate drops—human label 

2. Prednisolone sodium phosphate drops—human 
label 

3. Gtntocin Dutafilm solution (combination) 

4. Anaprime ophihalmic sol urion 

5. Neo-Ptedef (combination) 

6. Pied Forte prednisolone 

7. Vetropolycin (combination) 

8. ChlwiHfif 1 corn hi iui i u in) 

9. Maximal (combination) 

Adurnr Sadr Effect* 

Topkid cniticnsteruUlx con c-hus* p-mlifeitM .■-iiml,ir 

ro chose caused by systemic corticosteroids. These 
include delayed healing, steroid dependency, 
:nnd corneal complications such as ulcerative 
keratitis. 


T&chr\££ia*\/& kJot&b 

Ophthalmic products ihat contain cortjcoatefcicfe 

are eantraindicAtEd in Ihe iTealmenl of deep corneal 
ulcers, fungal rrfeclinns, and viral inlections. 
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Ag«ltU for the Treatment 

of Kur jI t!coniLinctiviti i 5i 


KcratoconjuinztivLtis ticca fKCS) is a common ocu¬ 
lar disorder in dogs. With thi* disorder, ffcrrtioci of 
the lacrimal glands is reduced,, resulting in COrrtreal 
dryness*. 11 lefi mu real td,. e^mval ulc«:rai ilmi and 

eventual perforation may occur (Tuard* 2000}. 

Cyclosporine 

t-YL.-liKporiEie in ust \3 lur the usarui^eEiiecit 11 1 K( .°S 

and chionlc auperlicbal kct-irLiis (CSK, or Genrw 
Shepherd paiuiua). lx scimulaces increased (car pro¬ 
duction, although its mechanism of action is not 
fully understood. 

Dosage Fornaj 

I. Optimmune- Ophthalmic Ointment 

2- Cyclosporin A 

3- Neofiu 

4. Sandimmune 

Adverse Side Effects 

Adverse side ejects are uiiCOinxi'Kir*. 


T e chnicta*^-k 

It may lake several days to a tew weeks before the 
effects of cyclosporine- therapy are evident. 


Artificial 1ear Products and Ocular 

lubricants 

Before the avalLshilky rfcyclosporine, aniicial cean 
were used in the Treatment of BCS and CSK. These 
products serve as lubricants for dry ryes and are com¬ 
monly turd in Conjunction with cyclosporine thcr- 
;- 3 rpy. Ocular lufcrtCJnH ahf pelmUfum-krtted i’tTi ilUhIIS- 
ihac arc used tD lubricate and protect the eyes. They 
arc commonly used during anesthetic procedure* in 
which the eyes may remain open and become dry. 

Many human label products arc stv^ilaliU'- 

DoiogL* Foimi (Liamted) 

L Bdjcm Tears 
2- LLquililtn Teart 


3. Comfort Tear 

4- Dry Eye Therapy 

5. Lacti'Lube 

Adverse Side Effects 
These are uncommon 




1 Miscellaneous Ophthalmic Agents 


Anfkottagenme Agents 

AiiliL:nll;ii^ 3 i;iMf ajitmtu are (Lit*; I to pmlprl a^mrkrf 

ctkL 1 - melting effam of collagenase arid protease *n- 
zymes on the cornea. 

1. Acetylcysteine ophthalmic 

2. Edetate difiodium ophthalmic 

Vi&CQGk&tk Substances 

VUcoelasrit suh«sne» aic used In ophikMflilc Sur¬ 
gery to minimiic ihe loss of fluid from the anterior 
chamber and co maintain ocular space during sur¬ 
gery (Plumb, 2005). Hyaluronic acid anti other 
viscoelastic substances are used a 4 an aid In cataract 

eKtiacilon,, lkzilUis 1 Im-planradnn surgery, retinal at¬ 
tachment surgery; and others. Ophthalmic texts 
should he consulted for detailed explanations of the 
uw* rtf three agents, 



When a client obtains a new puppy, the v^te-rinaty 
technician ihouU edjucaic the clivm ri^arding the 
proper way to clean the pups cars. Performance erf 
the ear cleaning process at an early agr will allow 
the puppy to submit more Teadily to th? task as an 
.nluU dog. I JiCoitiinaitflyV ihiiMf breed* with pendu¬ 
lous ears may tend to have orie problems* Long ear 
flaps (i.e., pinnae) tend to keep air from circulating 
into the ear canal; consequently, the reir canal re¬ 
mains itmlHp creating a perfect environment sW 

yeast formation. Yeast is nor the only problem rhai 
veterinarians encounrcr in dogs and cats. External 
parasites such -ns Owdectei and Ofiodectes 

(i.e., ear mites) can cause- extreme 
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discomfort in animals that arc parasitised by these 
creaturesH Patients whose ears remain untreated of¬ 
ten txperi^tLCe aural hematoma caused Iw cki rente 
shaking of the head. 

Generally!, ear problems are treated with. topical 
medications.. SivnetiniH* ear infections must be 
Mtd with iyitertaic niedkatuufb m well- Topical 

preparations used u> irem ear Infections are ofim a 
combination of different types of drugs, such ra an¬ 
tibacterial,. anciSunp.il, aiuipmritic, and antiinflam¬ 
matory agents. Still other preparation? are cleansers, 
drying agents, and parasitic Ids- When a nijil’uiH.I 
eardrum as sub peered « confirmed, oil-based l# itn- 
carinp external ear preparations ftg.., chloihexi- 
dine) and aminofllyc>.*sLdes should be avoided- 

Whdt oJuciithiE clients about cleaning can and 
using ode medScatlnna, rlie veterinary technic bn 
should demorurraie how to clean rhe car canaL As¬ 
sure the client that because of the anatomy of the ear, 
the eardrum i? difficult to reach. ErnpJhiisiie that it L* 

much eiwpr Fo (inwidi:! prevtfrllLve Can? lh;iil to Fn_*;il 

Infection* coimnu-.ilLy, especially in those di^ breeds 
that arc predimposed to car problems (Figure 10-35. 



Many n?pLQil «lc preparadoM with amlhacrerial 
or antifungal properties arc manufactured and avail¬ 
able for placement in inventory. Topical otic prep-n- 

ifrtiffla often contain ftrtriinllartlirtatoTy agents that 

iiaJiicc inllauiciiiicion nnd ducretfra pFuTitus-. A pi h>J 
idea involves clipping rhe huir cm the inside erf the 
pinna along with any hair chat may block the exrcr- 
™1 ear canal. It is illso a good idea to use a cleanser 

hHare tuedkril.ii.lg (hg ear. By ctaaruiisg I l ie e;ir IitsI, 

rhe eechnidan removes cerumen and debris from 
the external c.innl and allows medicine to work ef¬ 
fectively- After the ear is cleaned, it should be dried 

r ■ 

before treatment is provided. 

Genttroifcrn Su/fufe 

Gentamicin sulfate is an anriKncreri.il .igcnr found 
in otic preparation,?- It isoonununlf combinevl with 

v i CL>rlk:cTileriyitl such ils liel;si , ni:!l lirjscirle Vrilt-niCe. 

Some prL.-Jucci also have Linrifung.il properties bc- 
cause of rhe addition ofclatrimasDlc. 



Figure 10-3 

Structure ot the m 
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Qawal Uses 

These injclu.de rhe treatment of acute imd chronic 
i Kit is in dogs- In l:;lIs, i| m;iv k used to Cf«H .'iij’KTP 
EciaL infected lesions canoed hy bacteria auflcepdble 
to gentamicin. 

P whiec Fftmt 

1. One Solution 

2. Gentocin Otic Solution 

3. Otomaw {twice-daily treatment) 

4- MocmetamM {unce-a-day treatment) 

5. Tri-'Orlc 

Adverse Side Effect! 

These include possible ototoxicity becaiK genta¬ 
micin l K un snninoelyctwide. 


F edwtfclan'i Mote#- 

T. Patients should be carefully monitored for signs 

of ototoxicity. Products that lower the pH or pro¬ 
duce an acidic emirorimeiil in the ear can reduce 

the efficacy of genftamidn. 

5. Do not use these products with other agent* that 
may cause DtcrtOKicrty. 

3. Do riot use n rtie- presence d a luptued eardrum. 


Chloramphenicol 

Chloramphenicol is nn anJtibErcteria! auvnt that i? 

i [I lL - n combined wiiIl ii COfftCOSKTOld Mtch 93 i'irei. 1 -- 

nboloM. Produce- may also con rain an anesiheclc 
(retracainc) and sqidaiK (Gerunuene). Squalori? 
enhances the product by speeding tip percutaneous 

pent-tnitiiin of the Strive inured iei'its- 
dcnkol Uaei 

These inri: IukHc treatment for acute otitis externa 
end pyoderma in Jogs and cats. 

DuiUgc Foams 

1- Liquichlor 

2- Chlora-Otic 


Techn.icCounty 

Products that contain chloramphenicol cannot be 
used in animab raised for food piuductun. 


Neomycin Sulfate 

Neomycin sulfate is an antibacterial ajrent that is 

often combined with drugs such m cot tIcowertHds-, 

anilfuiypla, and/or aneacheikd. 

Clinical 1 /ms 

CliAitil uses erf this antibacterial, flntHurt^d/Eirtti' 

piLtasliLL, and antlJnfloifuitsKwy comhJniirion in¬ 
clude the treatment of otitis externa and certain 
bacterial, iun^L and inflammatory skin disorders-, 

Dtuaxv Furnas 

L Treaaderm 

2. Tritop 

3. Ptanalpg 

Advene Side Effects 

These include sensitivity HGuking from the use of 
neomycin, [f such si.uns (e.gr, erythema.) develop 
iiirer treatment, the medication should be dbcni' 

lirUit'd- OfCilCiKiciiy is ulan a potential Hide elleci. 


Techtuctii+vy Notty 

h Do not use in the presence of a ruptured tym¬ 
panic membrane (i.c M ISdun). 

2. Obsewe the patient For signs of ototwkdty. 


EnrcfUnxacLri is available in ;i combination one 
product with silver sulfadiazine (Boyrril Oric) and 
in ii conibiimtkm product with ketoconaiole and 
triamcinolone (RNT). 

Dornge Forms 
I., Baytril Otic 

2. 0NT 


Hut hi it VS ;iTt: ublquitOuS in tht enviriHiirivnU 
They are the irosi common paradira affix ring ihc 
cars of dog&, cars, and rabbira. These mites- nrc 
macjoscopki. white, and freely motile. Although 
they occur prictaarily in the external eiir anal, 
eut miTtr.-i- may be Nmiid on any srea <it the body 
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(Hendrik L999-). Ear mites can he identified with 
an cn-cwpopc and appeal as while, motile matura 

wilhiti external rar Liaruil. Heir mitts :',il*<i ian 

Lie observed microscopically by placing euudare., 
which can he removed from the ear canal with a 
cotton-tipped applicator srick, into mineral oil on 
& mitiuScupc shrk- 

The spLneae ear nek (Ovfru* atfecr* (he 

exrema.1 car canal of cattle and horses, and occa¬ 
sionally of dogs and cars. ThcEc immature ricks 
pack the ear canal, which causes discomfort, and 

.dianhl lie mirnYed. Periodic IreMlnitfiil of I hit* art 1 ii p 
mat with an infleecLdde, such as a ilea and tick 
spray,, prevents reinfection. Cattle and horses can 
be treated with topical sprays yuch as Citron IV. 
This product should not he used in bjCRJting dairy 
animnlh nr in household pep. 


TechnlctitoXffr Motet, 

Ticks should not t>e removed wrtjh bare hands Tech- 

ncians should educate clients not to remains ticks 
without wearing gloves. Donning a pair of exam 
gloves (ur Piaytex glumes fur clients at hume) a«id 
then extracting licks is belter, a pair of thumb for¬ 
ceps can afeci be employed, 


Pyreihrins 

Same products containing pyiethrlna are indicated 
for the treatment of ticks and mites in rhe ears of 
dogs and cab, 

J J i u i£ L-- Forms 
L Ccrumite 
2r Auriraite 
5- 

■1. Tteswfc™ 

5. Nolv.imite 

ft o tenant 

Romm he is ;m eflective agent for the tKarmem 

ear march in dogs, eats, and rabbits. 

Dbmp Form s 
1 - &it miticide 
2. Mitaplex-R 



Ivermectin has kren indicated as an effective treat¬ 
ment lor ear mat^s in dog$ ;md This is an 
tralabel uae of rhe hivino injectable produer Jvo- 
mec. The dose is most often given by subcutaneous 
injection, ahhwtgh some practitioners place it di- 
rwtly into the esterrviil ear canvl- In recent years, a 
pR?duec thiil cnnmins .01% Ivnmec {Acarexx) ha* 
been developed for rhe treatmenr of car mites. 
Milhcmy-cin is available in a 0.1 % solution for the 
treatment of ear mite in cate. 

Dosage Emu 

1. Acarexx {0.01% Ivermectin) 

2- MiLbeMite £0-1% Milbemycin) 


Drying agents are used to reduce moisture in the 

far*. EkG€9$ I'l'ioisEurc pmviLli-s ;l wimi'i, ib'uiisI envi¬ 
ronment rh.n is ideal for the growth of certain 
bacterial and yeast agents, which enn cause infec¬ 
tion or inflammation. These prcpaiationa may also 
c;ont;iin an AtltiUlk'HOhlAl or a OOrtiCOtitgtiOid- TiJiV 
rdc .ic id, salicylic acid, acetic acid., and kirk acid 
an commonly used in drying solution*.. 

Dttfqgv Rmu 
I. Dtrtruil Dry 
1. Ace-Otic Clean bbt 
3. CltaSx 



1 . it 6 remmmended that Hie easbedeaned bdore 
a drying agent or other mediation is applied. 

2. Some ear-cleansing products also contain drying 

age ms 


i 


) Cleaning Agents 


Car cleanse is are used ro clean the can and provide 
odor cantrok In rhe presence of otitis externa, they 
help ti> remnve neunKic tissue,debris,and wax- Mirny 

hfg£cU r a-i- mut'hCiiK'jL-d Iftdirft:., ;Uir pfedldPi'fcwd Ilf C;‘Lt 




Drying Agents 
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problems, and routine cleaning can often nduce or 
prevent fticx problems, Three ckanrerc may also 
LLonl^iici ;m aniiHlfcfobidl ;ij^nl, <i■ 1 ATuHtflCCiC, Of 3. 
dcyiLLv; agent. 'Many cleansers contain an a^enr .such 
;*s s^u.ilanc (Cerumench which helps 10 break up and 
Kvften wnx and debris m J facilitate* cleaning. If wax 
end debris tire imported in the httoEontal taiWib it 

may he ilt:et!h*ir> Eo eIlisIl die ear CiLiliil El? rei/have lilt; 

was and debris before scarring routinfi clean ini;. The 
ears may he too painful far the pacieni to undergo this 
type of cleaning without general Rnerthesiflr A cam- 

cm in Nni iJhiKi 2 i w I kisl i iii|_! clit! l-mt LLimil in ;i rnixl i irt; rf 

warm water and ehlorhekidifie MiJ^icii I solution di¬ 
luted 1: IOC 1 , Flushing may he accomplished with the 
use '.rf a bulb syringe, r soft rubber feeding tube, or a 
itguLar-tifrped jyrirtge. it is very important to use 
gentle pwaure when liudnn^ the ear ml ro reduce 
die praihiliry irf damaging the eardrum. Thctfough 
drying-of the canal after flushing provides hcrteT visu- 
Hilizmtion of the eardrum. 


magnesium ions from the lipoj\ 'lysaccharide cover¬ 
ing of gram-negpJtivc organism* and the cel! mils 
at gt'jitt--negative and grjim'positivi* cstgati Iritis 

(F^Lxithe, 2001 )„ and this action facilitates rhe pen¬ 
etration of antiinfectivcE. Trecirmerit with tris- 
EDTA should be cumed out before treatment with 
sntihii&teriab is provided.- 




SilvcT sulfadiazine is a broad-speermm agent char is 
effective iigainst pram'positive and gram-negative 

heteria and hirtgi. It has bm u4&d extetttlvtly 

in treating people with skin hue ns. Ir is available in 
one veierinary labeled product {Bnytril Otic) and 
is used off-Label in formulated products by some 
clinicians. 

Dosage Fomas 

1. Bayrril Otic 

2. Sdlvadenjc 


Diu-Uge Fusing (Partial 
1, Epi-Otic car cleanser 
2r Fresh-Ear 

3- Ot i 'Chats 

4. AloCedc 

5. Cerumcne 

6. Oti-Calm 
7- Cerulytic 

H. Olh-Cfeflf 

9. Xenodyne 





' Mi£c«llaneoui Otic Agents 
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Ths-iDTA 

Tris-T: I'TA (ethylened-iaminetetmacetic acid> is a 
topically applied buffer that tuntfllns a chelating 
OTgnc (EDIA); this agent rtiiiuvts calcium ;sdl 
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REVIEW QUESTIONS 


]. Myrfnaric agents art med co_the pupils. 

2. Atropine b conrralndkaied in __ and - 

3 . Miotic agents produce_constriction, 

4. Why are ophthalmic stains used? 

3._itfi.ir is the mi wt conntnonly u&edl dye- for 

the dnecibon of corneal epithelial defects. 

6. Patients with car mites, whose cats are left 

untreated, often experience:_hematomas 

ttfuJtd hy excessive disking of thr lifitd- 

7. WluiT type of admlnbitati™ la tin.- imxif com¬ 
mon method of treating dborders of the eye? 

&. Why do most top Leal ophthalmic medications 

n*L|Min* several a 1 11*i 11 l'i.11 mils per duy? 

9, What is Ophthaine used for? 

10- The ^ppeiinincu nt ili.Hire»r*!in stain : : it the 
nostril opening is an abnormal finding v, lien a 
duenum s-tain test is performed, 
a. True 

k false 

91. Tlie iLiciiEaiiir'Ljr mem ft nine i> ;ih? krmwn n 


a. sclera 
k cornea 

c- thlfo eyelid 

d. ciliary hndy 

12, Mydriatic agents are used ro_the pupils. 

a. dilate 

k constrict 

c. hydrate 

d. reach. 

13 . Atropine ophthalmic agents are used to 

pTi.\luoe_• 

a- rtdtflis 

h. mydriasis, 


14- Epinephrine k& emllr-and Scaled in -atijje 
glaucoma 
a. dosed 
k npm 

13 . Mrimiild is a hmp diupgfic. 

a.. True 
h, False 

16, The 1 «:kh] anesthesia provided by propgracaiiK 

HCl uftially lentt._to_minuter 

a. 5; Le¬ 

ft. Jth 60 

c. 60; 90 

dr 9Ch 1 20 

17- Fli4ortKert*fc wain is u*ed commonly io diag¬ 
nose __, 

a. glaucoma 
k ccnneal ulcer* 

C- fiitncTpiiHi 

d. ecEmpbon 

18- ___ have wry strong palpebral muscles,, 

and It may he necessary to have another per¬ 
son assist when one i* applying ophthalmic: 

dnig>_ 

a. Canines 
h, Felines 

c, Equine? 

d- CaptirLes 

19. It is acuplile in use corcioofftecoldprype oint¬ 
ments In patientE with corneal ulcers. 

a. True 
h. False 

20. ___ has. been developed for the treatment of 
OtoJcct£s spp. 

a. Chloramphenicol 
k Enrofloiacm 

c- Opflmmun# 

d. Aeaiexi: 
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MISCELLANEOUS DRUGS 


SELECTIVE IMMUNOSUPPRESSORS 


CHAPTER 





After tfwfyrtyg rhjs cH‘4p>t4T, yri\A tb.\uH fcf tlWtf fri: 

L. Exhibit a bank. LmJersTarvdinu of the anatnuiy and phyiiahigy of 
the skin. 

2 , List dhc common in£icdienJts uf t« sp^c.-.il smtiKbouhcics- 
£ Deem lx; t use Mniippjrltfcki- 

4. Explain the lisl- tiffany acid supplements. 

5. Explain rhe use of astringents. 

6. Explain the use of skin antiseptics 

7. Exhibit \i Husk umletrfHndirig <ifw&uml beul ing; 
ft. He--, rik- l lit- use ul rnpicat «,vt»ucul Jre>Smj£L 

9. Discuss fIx-l- use of irritants. 
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EV TERMS 


Angiogenesis The deveopment of blood vessels. 
Astringent An agent that causes contraction lAar 

^ppli^iion tQ tissue, 

CALLUS Hypertrophy of the homy layer af the epider- 

rrtis in a localized area as a result of pressure or 
friction, 

COiLlaCEN. A tibro.^. substance found in $k\n, 
tendon, bone, cartilage, and all other axiriBctive 

tissues. 

Comedo (pl Comedones) A plug of keratin and 

Sdaum vyithin a hair fdlide of die sku. 

Dermatitis Inflammati&n of the skin. 

Erythema Redness of the skin caused by conges¬ 
tion of the capiaries. 

Ejojdateon Leakage df fluid, cells, or ee ular debns 
from blood vessels and the“r deposition in ex cm 

the tissue. 

Granulation Tissue New tissue termed in die 
hefeig of wounds of the soft teue, cansciing of 
connective tissue ce#s and ingrown young vessels; 
it uhimat^y forms a soar. 


Integumentary System Pertaining to, or com¬ 
posed of, skrt 

KERATOLYTIC An i^genf that promoter loosening pr 
separation of the homy layet of the epidejmE^ 

Keratopiastic An agent that promote normaliza¬ 
tion erf the development of keratin, 

Pruritus Itching. 

PYODERMA Any skin disease characterized by ihe 

presence or fwmafion of pus 

Seborrhea An increase in scaling of the skin; se¬ 
bum production may or may not be increased. 

Seborrhea Oleosa Condition characterized by 
scaling and excess lipid production that forms 
brownish, yellow dumps,, •fi+nch adhere to ihe hair 
and skin 


Seborrhea Sicca Characterized by dry skin and 
white to gray scales 1M do not adhere fo the hair 

or s kin. 


Seborrheic Dermatitis An inflammatory type 
erf seborrhea characterized by scaling and 

greasjnes^ 



Dmmtxilogic conditions arc frequently seen in 
veterinary practice- From ecteparasitic pruhlenw 
to nllergieH, veterinarians are continually Cum hair 

Ing companion animal skin prohleraa. As a vet¬ 
erinary technician, this is one area in which your 
expert^ will be used because clients will ask 

many LguestKins ahcii.il; shiirnyMki*, dip«, uonililiinl' 

era, soak.*, lotions., creamy uinimenis, spr-.tya, and 
powder b. Each of these product* may he used to 
treat a full spectrum of dermatologic problems 
from parasites to pyodbrnu- Pa it i exits are often 

I ifustf 111 u'lI I in tiK .uTiin;il ilhi ii' a .^ilc LA lI i !vk: istf wheil 

Ln reality they have an underlying systemic 
Illness. Veterinarian* use various diagntKiic pro¬ 
cedures (e-K-i- «kin scraping?! allergy testing, 
derm<iiiiphyt^ tenis) lo tlvtsiirime ihe CriLi.H? ui 
skin disease. Technicians play a vital rule bv 
obtaining a complete history* knowing how in 
perform the diapnoEtic procedures used in a deir-* 
ilsaN i lojfj c wi irk up. and prov iduiK client eJucutiim ■ 


Client education i* essential when skin disease 
is treated because clients must understand 
the purpose of medications and how they aic 
properly used. 


ANATOMY AND PHYSIOLOGY 


I lif skin is :i jwt ul tlw inl^qnienfeiry system 

and const it uces tin: largest uigan m rhe k>dy_ It is 
made up of three layers (Figure 11-1) and serves 
multiple functions. It provides a barrief against 
the outride world hy preventing entry of pafho-- 
genie mienK irnaiTisHU ami by protect mg aj&Timii 
physical and chemical insults, k senses heat* add, 
piain! touch, pressure, and other sensations like 
pruritus and help? to regulate body temperature 
lliriHigh medirin isiti i re Ini ed l t> luI annuls h-Lind 
fto*. sweating, and the hairctm. The skin plays a 
Tole in immunologic defense Through the actions 
of Langerhans (dendritic or iintigen-presenting) 
cells und kcratimicytt*. produce. 1 * vitamin lh him* 
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" Epidermis 


- Damn 


■ HjpGdWTrti 

Sii{x:u tan ecus 

lai 


FicMjRg 11-1 

5dwl%dflK. repitMffiUtKifi cjf the skn Layers cil nmiirfl ca'inie ikjii 


precursors in the sk i and acts as a reservoir for 
electrolytes STiJ other substance*. This organ may 
also play ;i limited role in the fixenerinn of same 
subdiacuei from the body. 

The three primary layers of the skin, arc the 
epidermis, the dermis or curium, and the hypo* 

dermis or suhcutis (iilso trilled I lie JWamiCHJaji). 

The Jer mis- provides moei of die thickness -of the 
skin. The epidermis is made up -of keiatinocytes, 
mebnocytCFp Lung-erhflna cells, and Merkel Delia 

( Yifcplif , 2004)- Tli$ tpidttlttis ii coin (tfi ted td fivt 

disrinct layers. These layers aie tlu- basal (deep¬ 
est )< spinous granular, dear, and hemy/cornihed 
(superficial) layers. Epidermal cells- are replen¬ 
ished in the basal layer and itre pushed outward by 
newly ibrming layers. As thgte celh reach the 
surface, rliey are flarbened and hardened ro form a 
protective hairier. It normally rakes 21 to 22 Jays 
for cells to reach the outer layer; this process is 
tailed tin,* tpldcmd tUflUWff T&lr.. The (pldtfma! 
[□mover rare may he speeded up in some disease 
proccBBCSu Continual shedding of these cells is 
called dcs^lumfftiDn. When the process becomes 
ftsCettive, scale Or dandruff is ^en- The epidennU 


includes a population of normal microoTRanisms 

that help to present ovftigrcjwth of pathogenic 

illbCHHHganisi I is. 

The dermis or enrium it located directly be¬ 
neath the epidermis and is separated from and 
attached to it by the basement membrane, The 

durians as ;i ihiclk l.;ayer lli-M Comprises Cidhiiimi la- 

ben 4 blood veasela^ nerves, lympharlcs, and other 
structures such at hair follicles, sebaceous plands, 
and sweat glands, Sebaceous glands art* found 

tliriHj^fuHit halted sldn, aciil their duCft empty 
into hair shall*. One* type of sweat gland (ecerinir) 
is found only in footpads and may play a role in 
body temperature regulation. The dermis gives 
stability and flexibility to the skin and acts to 
maintain and repair ihe skm. 

The hypLxlermis b the deepest layer of rhe skin. 
It is made up of lac and connective tissue. Its func¬ 
tions an to provide padding and insulation and to 
starve a* 9n Energy St&tC- 

Tha skin produces hair and other kerarinfoed 
structures like nail, horn, na^il pads, and footpads. 
Hair prows from follicles found in the dermis. In 
contrast to humans, who have one hair per follicle. 


Copyrighted material 








Chapter 11 Dmy> Used in Skin DL&tiiders 


Z] 3 


dogs .inJ cats have multiple hairs pci follicle, In¬ 
dividual hair follicles Imvc associated tdanduliix 
stffuciurvs (see earlier) rim I aneci i >t pah muscles 
dttf are responsible far pilMtecdon (hair standing 
on -end), The hair follicle is frequently involved in 
bscreniaL fungal, and «JermHJectic mlccrkmsr If a 
hiiir follicle I™?S the h-nir 4rtd becuAttv plugged 

wnl i .-iehaceous secredtfrks md keranri, ;i comedo 
(blackhead) results, There tire three stages or 
phases of hair growth called oiugEn (growths, tefo- 
gfin (rat)., and tolHgrrt tintcrmcd.la.tc). Hair grows 
until ic reschei *i predetermined length, enters a. 
rwiLrig phase, and chan in shed. The hair cycle is 
conrrolIeJ by dny-nipht length (phoroperiod), en¬ 
vironmental tempera,tura, hormones, and nutri¬ 
tional Status- General illness *kin disorders, pi^r 
nurririuii B nverhachJntf, and stress nre cnndliinru 
dial may result in excessive shedding. 



apical AMiseborrheks 


Keratolytics and keratoplasties- are known as an- 
tisetwrhcic drugs- These Jtuiss are most often 
fouttrd lit mt-i, lifted sh;unp:iiiK &nd Ate available in 
coin Imam ions. Table IL -1. compares products and 
rheir uses. 


Sulfur 

Sulfur is CirimiHnll y found in jhafllpOQS and i>;ilsn 
available in ointments, h is ruonirrltaring, non- 
E-taininp, and safe for cats. Primarily, Lr is kerato- 
Sytic and keraaipkisric- lr U also anripriuitic, anti 
boctVTi:il, ^ntifunjEil, aritiparasilk- It is ;l mild 
follicular fluahei hui is noc degreasing. 

Client education consists of making sure the cli¬ 
ent un«JeT5Cimdi the importance of lathering the 
diarapuu welt and letting it (the liitheiJ stAyun the 
f stfi \ body irrf ;u least i lo 10 minuiRi hdcire rkti^iny*. 
In rhis manner, the medication in these shampoos 
has a greater therapeutic effect. Technicians can 
bring this to the client 1 ? attention most notably by 

advising tht: use a rimer set fot a 5' to HVraitkiite 

time span. 


Dosage Forms 

1. ScbaLyt Shampoo 

2. NubabT Shanifxxi 

i Sebolusc Shampoo 

4. Alferaeb-T Shampoo 


AJvtrtt Side Effrat* 

The sc l iididf local irmanm!, which tfesuhs from 
excessive and prolonged treatment, Sulfur is. not 
recommended for routine bathing. 


Te€hti£c£&rtJy Mote# 1 


I. Products lluf contain sulfur are net recom¬ 
mended for routine bathing. 

2 Manufacturers- of most products recommend al¬ 
lowing the shampoo to remain on the CWt for 
5 to 10 minules before rinsing. Before using this 
or any Dlher therapeutic shampoo on very dirty 
pet*, ft is- best to bathe them first in a gwd 

cleansing type ot shampoo and rinse well. Then,, 
the therapeutic shampoo (sullur tit other) g ap¬ 
plied. In this n^rn^er, ihe sulfur does not need to 
compete with dirt, grease, or parasites to pene¬ 
trate to the skin to do its job. 



Salicylic acid is a common ingredient that i? found 
in many antisebonhcic product!. It is nunrrritHlLng, 

noils!.lining, ;iii,d hill t fur Ciils. 11 is primarily keiatCk 

pbsric, but ii also haa kenmdyric, .antipruritic^ and 
antibacterial properties, 


Oinicul E.-’sr.v 

These include its combinminri with sulfur eo [feat 
seborrhea sicca, lr also may he used eo treat hyper- 
keratErtic skin dirardm, such as calluses thickened 
footpads, and planum ns salt- It is ™ ingredient in 
many mie preparations. 


Dosage Rnmu 

1, ScbaLyt Shampoo 

2. Pearls A-d'v;nn;if>e Sl-1i:l--M<usI SliJiiupixi 


J. KeiaSolv Gel 


Qkkidl Uses 

SulftlT l* i.Lq^.1 tci tTtilt Si B hiKrrh^a siccit- 


Adume Sub Effects 

Adverse -iJk 1 dfoc ti Eire urtMflmion- 
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Table ll-i CoftmOA Skin Disorder* With SusgiSted Treatments ;mJ Various PmduLti Available 




Salicylic 

Coal 

Benzoyl 


Therapeutic 

Dfitease 

Sulfur 

Add 

Tar 

Peroxide Chlurheiidlme 

Hydrocortisone 

Products 

SdxHThea 

/ 

/ 




SebaLyt Shampoo 

KW 






Sebdw Shampoo 

Allerseb-T Shampoo 

Sebofltiefl 

/ 

/ 

/ 

/ 


Lyiar Shampoo 

oleosa 






Ryoben Shampoo 
Sulf/OsyDex 







Shampoo 

Mot spots 




/ / 

/ 

ChforHex Shampoo 
Pyoben Gel 

Gwtodfi Topical 







Spray 

Skinfold 




/ 


OcyDex Gel 

dermatitis 






Ryoben Gel 

Deep 




/ 


Pyobcn Shampoo 

pyodama 






Sulf/O&cyDex 

Shampoo 

Systemic 







ancibionics 

Superficial 




/ 


Pyoben Shampoo 

pustular 






QxyDec Shampoo 

dermatitis 






Sulf/QxyDc* 







Shampoo 

Superficial 




/ / 


ChlorHex 

folliculitis 






Shampoo 

Ryoben Shampoo 
Sulf/OcyDex 







Shampoo 

Atopy/ 

/ 

/ 

/ 


/ 

Micro Reads 

allergic 






Advantage 

contact 






Seba-Moist 

dermatitis 






MocKurizing 

Shampoo 







DetmaCoal-KC 







Spray 

Schrwuaer 




/ 


Micro Redds 

comedo 






Advantage 

syndrome 






Benzoyl Plus 
Shampoo 







QryDw 







Shampoo 
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T > Mot&y 

Products that contain salicylic add as an active in¬ 
gredient are not recommended for routine bathing. 


Com Tor 

Goal tnr Ls> pi.>tcncLH.lly irritating and may stain 
scimt* light-colored haircuats. It Is primarily kern- 
CcilyliL j'ulci keftiEc ipLl.il ic and h mildly d«gfe.j^iil)r. 
The nefinliyi process used to produce coal carsnlu- 
cions helps to decrease the srainin.ii: effect, strong 
odor, and pcbentiEl carcinogenic effect. 


dbiicul Uses 

Coal tar is uecJ io treat seborrhea sicca, 

Dm-age Form* 

1. LyTat ShampiNi 

2. LyTar Therapeutic Spray 

3., My codes Tar and Sulfur Shampoo 

AiliT.r.sv, Side kfftri -Cs 

These Include loxicLty in cau. 


T ecAnicia-n -y hJoi&fr 

!. Products that cnntzsin coal tar should not be used 

on cats. 

2 . Manufacturers of most products recommend 
aiming the shampoo to remain on the haircoat 
for 5 to 10 minutes- before rinsing. 



fcnrOyl ptrr>Sik1t b priiruixily ketfltolytiC:, pnfcipm* 
tine, follicular flushing and de^as-m^. Jc U also 
antibacterial 


Qrnvw Uses 

Bgtuoyl peroaciefe la -imJ to treat wfcwrhisa 
oleosa, hoc spurs. dtlnfold detmaritis, tkerp pyoderma, 
eupeffkjal pustular dermatitis, superficial folSlculiris, 
rehnaurer ooraedo synckofruc, bail gland hyperplasia, 

;uid kii.il! briil- 


3, Pyoben Od and Shampoo 
4- Sulf/0?syDex Shampoo 

Adverse Side Effect* 

These include hypersensitivity in some humans. 



L ManufACtuim of most products recommend 
allowing the shampoo to remain on the hainewt 

ter 5 to ID minutes before rinsing. 

2. Benzoyl peroxide is s^fe lor cafe. 

3. Benzoyl peroxide may bteaeh colored fabrics. 


Sehnmm Sri/ftde 

Selenium $ulMe h primarily kenatolytiCp k^ratcV 
pLihCic, and degreasing. Jr is$bo andJunjpl- 

Clinical Uses 

Selenium sulfide is used to treat dry eczema and 

cdurrhuu 


DosagE Forms 

I . Scbcn Plus Medicated Shampoo 

2. Sebun Blue Shampoo (human label) 

3. Scbun Shampoo {human label) 

Adverse Side Ejects 

These include possible rash or irritation aftet use- 


T&chni4&cin?y bJotp.% 

1. Selenium sullide can be irritating and may stain. 

2. Do not use selenium suHide on cafe, 

3. Manufacturers of most products recommend 
allowing the shampoo to remain on the haircoat 
for 5 to ID minutes before rinsing. 

4. Human Label products tend to be less irritating 
and tend to stain less. 



Dosage Fomu 

lr OiyDra Gel and Shampoo 
2- Micro Pearls Eknzcyl Plu* Shampoo 


These produces may be used in baths or applied 
with compresses, They possess a number of lecs in 
vtterinflry medicine*- 
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Aiuminam Acetate 

Aluminum acetate (BurowV solution |USFl) is dry¬ 
ing, HMlringpiniEj and mildly antiseptlC- 

Clmkiil Uses 

AlimLnum acetate is used in mol water soaks to 
prevent exudation that ratty rtiult fcdcti inihimma- 
rion and n> relieve iichn 1 i^ 

Dust-UlC Ftmns: 
l- Domebcxro powder 

2. CtameboTOi t-dblers 

Adverse Srde Effect* 

Advene side effects ktc uncommon- 


contain ingredients such as sodium lactarc., lanolin, 
and mineml oil. 

CKnicdl L-i£es 

Bath oils arc used in the Treatment of dTy skin and 

haivccsjtr 

DpKfjjK Hnuu 

1. HyLyt cfk Bath Oi^Coart Conditioner 

2. Alpha Keri Therapeutic Bath Oil (human label} 

3. Humilac 

jUwrv Side Effect* 

Adverse side effects arc uncommon. 



a mildly hypetmnk solution tuf wlt dnaulujja. 
Qmtcal Uses 

Wet drainers that wtvtain magnesium sulfate are 

used to dull yd rale iw^dmiw" wiUerfrom V l Minus. 

Dosqge Form 
Epsom Salts 



Topical antipnmrics provide only temporary relief 
of itching'. They arc often used in conjunct ion with 
systemic <ir topical ojutfewteroids or systemic anti' 
IvisCiarnifies. C joHimlLiI mt niLM I provides a m/xiI hiiig 
effect and ntiy he beneficial for a few hours to days. 
EYanwocme HCl bs also used Topically as a palliative 
trearnre-nt tor itching. These products provide safe 
flfld TiftCh gfifectivC ttDtefhtttiv£& tn- COftlCOSteKKld#- 


AJwru Side Effects 

Adverse side effects are uncommon. 


TecfanlcCcw/fr Not&fr 

To produce a IdGS solution, mix ] tfr=p $1 magne¬ 
sium sulfate with 1 L of water. 


Both Qite 

Barh oi Is may he used to manage seborrhea sicca by 
normalizing keratincation. These may be applied as 
Sprays i sc diluted and used im it bah rinse. Thvy 


Clinked Uses 

Topical antipruritics are used to provide relief of 
itching disc* maibrt. 

Dosage Rurmi 

1. Epi -Soothe Shampoo 

2. Epi -Soothe Bath Treatment 

3. Relief Shampoo 

4. Relief Spray 

5. Relief Lotion 

6. ResiSOOTHE 
7- Histacttlffl 
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8 . RtsiHIST 
fc RniFROX 

AJwru 3 kIf Effects 

Adverse side dicers arc uncommon. 

Tbp/ro/ Corfcoslerajifj 

[typical Oofl Ico&lGffftljs. provide ft laiSt 1 1 •.«ni nich¬ 
ing, burning, and inflammation.. They are often 
combined wich other ingredients, such as antimi¬ 
crobial age-nts and astringents, HydnK.ortisonc, 

Cr iaiiiihHilme, fliiiH.innliMi*:, find b^CSIWWthsWI'Ut 

aw corrlctwrerciidfl rlr.n art commonly used in 
topical preparations. These steroids dillcT in rheir 
potency and duration of action. 

Ctmfc-ai Uses 

They are used in the treannent of inflammation and 
pruritus associated with conditions such sis moist 
dermyihssis (hot spateJ and allergic dermatitis. 


Dvsigge Forms 

1. Tanisil 

2. Tanm-Gd 

J. Stanisol 

Aiwne Side E^cti 

Astringents m*y GhuK irrit-ii tii m- 


' Antiseptics for the Ski 


AruJ&epHcs inhibit the prawih ol taerefta arid art* 
found in many dfcnnarolojic preparations. They arc- 
used in rhe cLeanaLtig and treatment of wounds and 
may be it*ind in products such as surgical scrubs 
arud sUamptx^- 

Akohols 

Alcohols sire bactericidal, iisiringent b cooling, and 
nibdacivntr 


Das age Form* 

!. Gmtocin Topical Spray 

2r DemiBCbohHC 
3- Vet ft log Cream 

4_ BcEMfiihasonf dipfopkinare ( Dipro^m*. 1 , Dip- 
rolene) 

5™ Fluccinolone acetonide cram 
6- Genesis- 

AAwre Side Effects 

Adverse side dfeers are uncommon. 


I Astringent 


Astringents have very little penetration and act to 
predpitfttc proteins. They may be used ataxic or 
combined With aiher iii^ruLliunx.^i. Taiwan: acid, io¬ 
dine, alcohok and phenol arc common. astringents 
used in veterinary medicine. 

Ctmtegil Uses 

There include rhe treatment of nioisr dermatitis in 
dogs and cats and weeping skin wounds in large 
aninvnls. They also are used to toughen the footpads 
of dogs. 


Dugge Ewnni 

1. 70% ethyl alcohol 

2. 70% to 90% isopropyl alcohol 

Side Efecti 

Alrnhob may cause inirarion of denuded skin 
surfaces. 

Propylene Glycol 

Propylene glycol is antibacterial and anc ifung.il. 
Concentrations greater ihnn 5C r *>i« arc keraxolyric 
Propylene glycol is primarily used ns a solvent and 
3 vehicle fct Oth tt iln.igs. 

Draye Forms 

1. Propylene glycol 

2. Topical preparations 

Adverse Side Excels 

Erythema can rcsu.c when propylene glycol o. , n- 
centTiUions greater th-im 50% a re ured. 

Chiorhexidim 

Chkirhesidiric is bacccrkidLil, fungicidal,, and cffcc- 

a 

tive against many druses. Ir is nonirTitating, is 
not affected by iHrg^nic J-ebri*, and is for c<its- 



Atplieu Phabwacologi for Veterinary Tbchniclajh 



Cuncenkrutiona of 0,5% to 2% til-tv be found in 
forma such as shampoos, ointments, surgical scrubs, 
and solutions. 


Dosage Forms 

L ChlffrhcxiDerin Maximum Shampoo 

2. Wolvsson Anti«pcic Ointment 

I. ReaiCHLOR 
4- KetoChlor 



Dcrualkooiiuin chloride ip. antifungal and antikicte- 

Tiii I but is not tflecrtv* against Ptfudbmoniu spp- 

Soap and ocher anionic compounds itiacilvace ir. 


Dosage Rmu 

1. Topical wuurid spray 

2. Myosan Cream 

3. Dcmi.icidc 


Adverse Side Effects 

Adverse socle flieiils ;i,re iiiu:i HEUiKin. 


Adverse Side Effects 

Toxicity 431,1 occuf In car&- 


Acetic Acid 

Acetic acid may be found in many -otic prepara¬ 
tion*- It isdfccMYft aRiUTist superficial PKtaiwwtMW 

spp inrfecikivu of the stein and can. 

Dosage Fomu 

I- Fresh-Ear 

2. Char* Ear Champing Solution and Drying 
Solution 

Adverse Side Effects 
A civet w side ejects are uncomtiKin. 

Iodine 

Iodine is bactericidal^ tunpkiJ.il, virucidal, ami 
spurLcidfcil- It may b^ found in shampoos, lurgiral 

*Oruhri, Mir^tcal iiriL-fVirai inns, <lirtl Tiitu'il*, rin. I 

Dosage Forms 

1. Iodine Tincture 

2. LuKul'i Solution 

3,. Bcradinc 
4. X-modme Spray 

Adverse Hid e Effects 

Iodine ran he imtating ;inJ sensitising; especially 
in catSb Most products stain. 


TechnCctort/y Motet- 

1 , Povictane-iodine is nonstainung. 

2. Xenndine is not as. uritatinp as other iodines. 



This pradtjef r not approved for use in tnod- 
prodLcing animals or in animals intended for tncxi 



A wound is oeated when an inside—either purpose¬ 
ful, such oe surgery; i.sr incidental, such us trauma— 

disrupt* the n^innul rtVtfcgflty of the tittu« (McCuffiJn 
nnJ Rossen:, 2002). Normal wound healing can ho 

divided into four Etagj&tt iniLmmadon* debridement, 
repair, and macuiacion- However, more chan one 

phan i.A wound healing usually is occurring at my 
I lull' {McCumjn i-iul Efii^vrl, ZCffiiJ. The iitl hi iiuTl.i - 
ray phase usually begins with hemorrhage and is 
limired hy vessel contmccion and canEtrterim. Scrum 
leakage into the wound deposits fibrinogen end otheT 
clotting clerntintv UiC^r, this s^nim pn.->vi-:.ips tTliyitltt 
pouein^ anilbodhs, and complement. “The Jubfide- 
menc phase begins .iKjuc 6 hours after injury and is 
facilitated by the appearance of ncLUFophils and 
monocyte* tint migrate to the wound., Neutruphila 

pliM^HZyhiH hicieria and iItci* Jitr. MonncyKS I'm- 

come majzrcphages and phegocydee necrcrtic debris. 
The repair pb.m" b marled by the formation of a 
blood clot and b unfitly active hy 3 to 5 days prat- 

injury- DllHlXg iIh‘ n'psiir ph»K, fibttihhfl* produce 
collagen and ocher oonreciive tissue p rated ns-. Capil¬ 
laries infiltrate the wound to provide blood supply 
and oxygen. This process forms granulation tissue. 
Epithelial celb pnjlrfeiatt beneath the scab, arid the 
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wound beg ire to contract- The maturation pbnsc is 
the end of wuund healing and is a ptriixl remodel- 

my. During ill is (iiue, the wound Ctm&olldrHlS. Jind 

ATrengrheiLs. Many fociorHainrrkhure do proper wound 
healing. These include patient factors {e.g., ihc age of 
die patient, rkutritkmH.1 status, rest, enviionnient, and 
pf-rtwal health); wound including wound 

dhiir.Kicri.ii iL--. (b.k., CLmiamlnaieLl wound.* versus 
nonconiairunatied woundsh Mutual feccois (e.g_, 
temperature regulation |i.e., bandage]); whether or 
not lavage is performed; and how the wound is clewed 

(e.g., (TiiciMn,', $£tx Hillary). A vvlfTiiiririim innsl eCiil r 

f-ider ;i>l I these factor* whan determining how to treat 
a wound and anticipating how well it will heal. 


I Topical Wound Dressings 


The treatment of wounds may involve systemic 
therapy, bandages, topical jnedkaKrlcins, or n cumhi- 
ffilkHA ol trail nieill sc. Tc ijTiLu I ure & un¬ 

manly used in the trearmem of woundL These 

F 

wound dressings axe available as ointments, solu¬ 
tions, gels, creams, lotions, spray*, powder*, and 
dowsing sheets. The type cd dtesing and the length 
of therapy are dependent on the previously men¬ 
tioned foe tors thin .iffeet wound healing. For exam¬ 
ple, adcgloving injury will take weeks to months for 
complete healing t<i occur whereas a small dbrasiwi 

ciliiy liuid in a lew djyj- 

H&trimg Simulators 

Some dressings stimulate the activities of wound 

hailing. These products may Itk used on jlmpfo 

wnunda or may in- mo« helpful during the Latei 
stages-of large wound healing, when less exudate is 
produced. Some products may be used alone or in 
combination with other products Depending on 
tin; wound, a kindaue may he applied. Many 
rimes, a bandage in applied to keep a wound warm 
because warmth advances the healing process, 
Advances in products that stimulate healing in- 
dude the addition of products that contain! aoe p 
rnannan or bovLne collagen. Acemannan promores 
fibroblast proliteration, collagen deposition, an¬ 
giogenesis, and epithelialisation. Products that 
contain bovine collagen also promote fibroblast 


proliferation and collagen deposition (Swaim and 

Gillette, 1998).. 

Dasqje Fornu 

1. Scarier Oil 

2. Zinc Oxide 

T Ctrrrftwt Wound Preying 

4- BuiDres 

5. Qjllarnend 

Adverse Sadr Effects 

Advent* 3-id# dfiH'Is ate uftCommoii. 

— 

Tech#tfc&GM/y k'&tefy 

1. ft is very important to follow manufacturer reconv 
mendabons regarding application frequency 

2 Keep bandages dry arvd clean. 

3. Some products may not be suitable for deep or 
puncture wounds. 

. I 

Wound Cte timers 

Wound cleanse in are used duiing the lavage of 
wounds in h.ti effort to remove necrotic tissue, Jehus, 

: : im.| bflcttflsu Some product* also act .is healing 

stimulants. These pmJucta may lie usmJ in the initial 
cleansing Lit" a wound before u wound dressing is ap¬ 
plied- (It should be noted char great benefit is given 
to the healing pnxm vihen warm ^"ifer lavage hurt¬ 
ing ll rtimum Lrf lunger is |H_-rlin-lilt: don I he WQUIld-) 

More extensive wounds will require cleansing lit ev¬ 
ery treatment because of the large amounts of exu- 
(fate that may be produced during the early Mages of 

li^iding. It is ii[qxir|;iii4 that nwntfic tissue :ind pu¬ 
rulent debris be removed during cleansing. Sumo 
products are applied directly to die wound after 
cleansing or removal of necrotic tissue. A nafiodher- 
frut bandage mfty be applied, and these products will 

absorb tixiuklle iilid .■irimuLilt! die hrulhiy pftiCtita. 

Dosage Forms 
L. Oti-CIcns 

2. CSm 

J. Intmcell 

4. Dakin's solution—a 0.5% solution cf sodium 
hypochlorite (bleach) 

5. Grmulex'V 
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Advme Side Effects 

These are unenmmon, but some products may cause 

tein|Viniry stinjring id ter ftpfdiCtitiiin. 


Thlot&y 

1. ThESE products should not bE used on Fresh arte¬ 
rial cbts. 

2. Kfitp bandages dry and dean, 

3. Some products- may nol be suitable For deep or 
puncture wounds. 


ProtoctmH 

Protectants provide a protective environment to 
twsLit the hiding id [truninfeetd wounds. Smne 
products protect the skin from Jrrirakm caused by 
urine, feces, ,inJ tape- They act as a. barrier to pre¬ 
vent irritation and allow healing of previously irri¬ 
tated intact skin. 

D ivioge Fnmu 

1, Dermal Wound Gel 

2, Thuja-Zinc Ocide Ointment 

3- Nesflband 

4- Tks Lie mend 

5. No Sting Barrier Film 


7ech*vLcla^J^ W ote& 

1. These products should be applied to dean, dry 

skin. 

2. These products are not suitable for deep or punc¬ 
ture wounds 

3. Products that contain zinc Guide may cause me 

btfidty rf ingested. 



Sennetlines it miry W ntotsfiiiry to uk System k CGt* 

dooaceralds. i n the ueaimenc erf some dermaiosls and 
demiflJtltiG conditions. Those drugs affect immuno- 
loplc and inflammatory activity Systemic steroids 


are available fcr oral and parenteral administration, 
The effects erf systemic steroids may Wt from a few 
hauts up in several weeks depetudlrng tatt the type of 
steroid rued- Chapter 9 provides -.in Lndepth dihcui- 
sion of systemic conicocterciids and their effects on 

r 

the body, 

CJinit-uf 

In the treatment of dermarolagic conditions, sys¬ 
temic carticDstefciids are indicated for allergic rcac- 
ticnis (if.R., flea bite hypersensitivity, atopy), moist 

dt^rin:iE«. isis I.licit .spot), subnirlauk: clrmLarills., ;u'id 

acral lick JerniarirLi. 

Dosage Farms 

1- DtAflrocthawfte injection 

wr 

1. Lte|ro-Mk*drol Injection 

3. Prednisone generic cablets 

4. Mixlrol tablets 

5. Vetalog 

Adverse Side Effects 

Adverse side effects ore numerous. Many ^xicut 
with misuse and long-term use. Side effects most 
cammi m|y ■Mrftt'l w it h ill ;iS£x lift'd in the treatment *if 
skin in4Limin;hriL>n and pruritus include polyuria, 
polydipsia, and polyphagia, which may rcsulr in 
weight sain, 


Techru£la*vy Note*- 

The technician should alert diente la the side ef¬ 
fects seen with systemic caiiroster-Dids. Polyuria 

and polydipsia maybe pmhJanalk for some house¬ 
hold pete Technicians should always consult the 

veterinarian vdien re Filling each prescription of sys¬ 
temic cartk:a5teroi-d5 and should note the doctors 

approval of the refill an the- medical record 


Topical Antibacterial Agents 

Topical antibacterial agents fin.- used in the treatment 

prevention if superficial bacterial Infect kins of 

wound*. These produce may contain cortictwceraJda 
and antifungal agents They may require Frequent ap¬ 
plication (be., 2- tD 3 times daily) and can be used 
under bendfigea- 
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Pestle Forms 

I, Biu-Uxlerm. 

Z. Nitrofotaione dressing 

3l Foiie-ToplcaL 
4.. lYndine solution 
5r Furazolidone spray 

fi- Gentamicin ^ulftite/hetameth^Minir vftkrate 

4 line im r n i anjspqy 

7, Gentamicin suI Iviie/het a m e tha^ ■ne valerate/ 
cloUtmarolc ointmenr 


TechtflcteMsy hict&y 

To achieve goad contact v«ith the skin surface, dip¬ 
ping ihe hair before application a often necessary. 



Topical antifunpal agents tire ust^J in the treat¬ 
ment uf superficial fuiigpl infections, They are 
L-iiftciive m (he treanneni of ringwiMin and h?r 
thrush in cquincs. They are often round in enm- 
hinmion wich anciba-crcrial Bcgents and corticoste¬ 
roids- They may necessitate frequent application 

(i-C-H Z to 3 dm#* daily) and can he used, under 
bandages. Local rteauneuE nf fungal mfc'crkins is 
not always effective, and die use of systemic anti¬ 
fungal njrcnts may be necessary, 

JJi.wuj£C Form* 

3. Gonofit-e 

2 , Kupertox 

5- Miconazole 

3. Fiftalog 

■T Lxjine Shampoo 

5. GlotrimasoLc cream 

6. CuprimyKin cream 
7- Tnlnattate cream 


TezhnlcUwvy hkrt&y 

1. To .achieve good contact with the akin flortsce. 
dipping the h-air before -application is often nec¬ 
essary, 

2. Kopertps and products that contain iodine will 
stain clothes and light-cdored hair. 



Fatly iKids consist of lone chains of curtain atoms 
with : ; i methyl gTOtlp (“CHj) SJC Oftt end- Polyuio 
aamracod ferry ACid-A have varying number* of dou¬ 
ble bonds chat connect the carbon atoms. Formulas 
used to identify fatty acids give the number of car- 
tain 4turtle HJhwtd by the number of double 

ta ifids, mill ItjCkol I y lli.tr JtSI ;mce l>I l he hrsi doiihlg 

Kind from the methyl jpoufK The formula for aia- 
chidonic acid. (ZOs+N-fi), indkates that ibis forty 
acid has 20 curtain atoms and four double bonds 

:md b1i:i| llu j IitsI di Millie Kind i> sw Ci i :v IEI MlC IEI1S 

from the methyl ifrcHup- 

Faitv acids that have the lirsr double-bond six- 
■ 

carbon atoms away from the methyl group are 

called Gflwgff-6 fta'^J fmj cuxJ.5. Those that have 

rhe firsr double-bond tluee-eartaiu atoms away are 
called the om^fl-3 fW-3Ji /any adds (Scon. Millet, 
and Griffin, 1^95), Linolek acid (IJkZN-ft) and 
linolenic acid (I S:3N-3J cannot K* synthesized by 
I hr ihijr ;ai - ii I niurit Ih: Supplied Itl the die!. Tor Hi is 
reason, linoleic and linolentc adds are colled & 
seviiul foXty acids, Arachidnnk acid is on essential 
fatty H.cid in the cat. 

Fatty acids ur-e tespontlble fi >t tht shine of the 
haJicnai and the smooth Tekruto of rhe skin. It has 
also been well documented char farcy acid supple¬ 
mentation can play an important toIc in managing 
the itching Joe w cat- The «caU mechanism hy 

winch iiitly iLCiita help lo Coni nil iicl'iiil^ is iiol 

known,, hie ic has Ken proposed that tVncy acids 
may lie up cyclooxygenase and/or phospholipase 
(sm Chapter 14), thereby inhibiting prostaglandin 

hinnaViiin iri (ht si: in. A syn^rKislic tfifett Hiiiy be 
achieved hy combining fexey acid therapy with the 
arfcninistraticm of antihistamines or ghfoocortico- 
steroirb. 

Fatty acid supplements are usualJy derived fnam 
fish oil or vtuec:'ihlt! oil rniJ may be combined with 
aniicixiiiam vitamins such as A and E. 

dmfoal Uses 

Fatly avid 5 sipplemenl> lire uKtl (r> Knii:n>l itching 
(prufirus) associated wnh cerram dermatologic 
conditions of dops ,inJ cats-. They also may be 
uE^d to improve the IIutter of the skin (Boothe, 
2001 ). 
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Dus Age Forms 
L Ltermciips 

2. DcrtiK^S ES 

3. Derokcapi Efi hquiJ 

4. EFA-Caps 

5r Pet Tabs FA liquid 

A* hm Sid* E/feets 

Side effects, may include vomirinfi, diarrhea, or in- 
cnciiscJ hlcedinp times. 



Counter! irritants 


Counreiirriranc iire substances that arc applied to 
the skin of hcvses to pnxIuM local irritation flrtd 
Inflammation. These a impounds ate srimenmes 
used il> rrear -chumic inflammatorv conJirions □f 

k 

Kmc, joincs, ligaments,. tendons, or other tissues 
below the surface. The rationale for theiT use is that 

L':rtf:i I irtg an idi le iBiilMCIlBYiJil i iry 0 (uulifu in preilflOlv.i 

LIlxhJ supply el> the inflamed area and adjacent da- 
5JU.-L-. This increaseJ blood -supply brings with ix more 
oxygen, white hli.xx.1 cells, antibodies, complement, 

anj other factors io piomoce healing- Tin- pterpet 

List! nf caunierlrrionEa is complicated because un¬ 
deruse may have little effect and overuse may cause 
seven- tissue damage. The beneficial effects of using 
wuntainitanb arc controversial, and many cllni- 

cuius eLi in i ihal 1 l i u period nf enforced rest (1 to 
3 months) for treated anJmds isactually responsible 
for the healing effect. 

When c».junrerirritants are applied to the skin, 
three stage* iif LtrinElCIt Tvsult, ■JepCfklitlg Cffl the 
agent applied, the qpandry applied^ and the way in 
which it is applied, The three stages are listed below 
I. Rubefetkm 
2- V«kitkni 
3. Blistering 

Rubefaction (reddening) indicates mild irritation 
accompanied by an increase in blood congest ion in 
the skin- Liniments and "biuces" are akohol-bawd 

products chat produce a rubcli-iderit effect when 

mu&i.igcd into the slcln, Liniments and braced usu¬ 
ally have alcohol a& the primary ingrcdieni and may 
include oil of wintergreen, camphor, turpentine, 
thymol, menthol-, or uumumia. The nlftjOf benefits 


of these products may result from the murage used 
in their application rather than the medicinal ef¬ 
fect- A turner is a rubefacient ctwnptwnd, jrltnlfar 


to a liniment or a hiace, that is applied under a cot¬ 
ton leg wrap in rrn effort to reduce edema around 
tendons or joint*. A nvut usuiLlly contains alcohol 
and glycerin find n Applied under 0 moittuiV'prtuf 

uce edema. 



Clinical Uses 

Cbunrerirritarits are used far reducing "filling" 

(eJeii'm) aitumd Kdnrs <ir IpulLieis and ftSSOClOKd 

aorenera. 


DooFdgc Farms 
|. White Liniment 
2. Isopropyl alcohol 

i- Lin-O-Gcl 

4- Shin-O-Gel 

5- Absorbing Veterinary Liniment 

6- Equ'LLn 

7. BIGEGIL 

8. 5U-PER Swear 

9- Antiphlogiatim- Poultice 
10-SU-PER Poultice 

Aduetu Side Effects 

Tissue irritation may he caused by counter irritants. 

lfe±foatfrw) 

VeaLcarLon, the second stage of counterirritarion, is 
achieved by applying irritating substances under a 
bandage r Severe irritation accompHiued by capil- 

l.iry lI iin-, 1^0 rcsii.li in vtsLCSlkilft Of Mister hiHTUi' 
rmn. Mercuric iaside n nJ caniharkle odrumenDa arc 
commonly used as blistering agents Since the ap¬ 
plication of vesicants is a painful process that can 
lead to sd^mutilatiori, they should he applied only 

under (he supefvision ill a Ytfl tfrninrk'iil. 

Clinical l/acs 

Vesication is used in the treatment of chronic in- 
fhiiiimalnrv miiHculircktilL-l ill coridltior^ in Iiimsus. 

Dosage Forms 

1. Mercuric oxide 

2 . Cutthnrkk 
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Adverse Side Effects 

Three may include severe tissue damage, wotsening 

of due WigltkiJ Condition, ;nnl .v^IMiilmi; ii: ; i 1 win. 



j unties 


Caustics arc suhdtancre that destroy tissue ac the 
application site- They are used to destroy racosivc 
granulation tissue (proud flreh), superficial tirmors 

(warli). L?r horn buds. They should be applied by 

luicwledfeable persons because they can cause 
damage to adjacent tissue, 


acral lick dermatitis (Merck, CD-ROM* ed. B). 
These oondltioni occur because of eicosive self- 

licking- Tricyclic antidepressuuB ate potent H| 

bkn-kcw rli.ir also inhibit the upcab of serocofiin 
nnd norepinephrine- 

Ctimr4 

These dfujih aft: used 1 l> modify hehavmr ill hiicll ik 
way chat excessive Belf-liclting may he decreased. 
They may be used in the treatment of feline 
psychogenic alopecia rmd canine acral lick 
d?n tUlt It l$- 

Dnaoge Forms 

1, Phciwtarbilal 

2 . Diertf|Mm (Valium) 

f. Amicnprylii ie 

4. Fluoxetine 

5. Naloxone 
f». NaUreKone 


CtmtoiE Uses 

Caustics acre used for the control of proud flesh, the 
removal, of warts, and the removal of hom buds in 
calves. 


Duiu^i: f'tintU 

I. Copper sulfate 
2 ? Silver nirratc 
5- Proudsoff 

4. Warooff 

5. Caustic Powder 

6. Acidified Copper Sulfate- 
7r Caustic Dressing Powder 

B- Eflul'PlMJ' Proud Blue Liquid 
9l Dchnrninji Paste 

Adverse Side Effects 

Three may include damage to adjacent tissue, espe^ 

Civilly I lit: eye when used cirt (he lixini buds. 



Miscellaneous Dreg: 


Some Jrui/i- used fur behavior modification in cats 
and dogs can be used in dermatologic conditions 
such as feline psychogenic alopecia and canine 


Adverse Side Effect* 

Side effects include sedation, rdiosynciatic fatal 
hepatic nocrafflis in cats, dry mouth, hyperralLvH- 

tmn, vomiting,, catwlpfttioa, urinary retention, 

ataxia, dihiwuuimnnn, depfisisLin, and anorexia. 



lectivfe lm m u it DSL ppresi sort 


Cydaparine A (ATCvcicodc QL04A AO IJ is used 
ns a selective immunosupprresor in the treatment of 
atopic dennatitEs It is a cyclic polypeptide that acts 

spt:L:ili-i hilly skinl i^v^nibly cni T-lymfJiocytCS. 11 Ii+im 
anrUnflamivmory and nntiptutitic acdvlciea that aid 
in the treatment of atopic dermatitis, Cyclosporine 
inhibits the antigm-triggered release of lympho- 
bines by Activated TlymphoCytes and by activated 
T-celk. Lr nko inhibit* activation nf etoituiphiL*, 
kerartinocyte cytokine pfoduciion, Langerharu coll 
function, and degranulafcitm of msstocytes, Cyclo¬ 
sporine docs not interrupt hemopoiesis and does 

not interfere with b function phagocytic cells 

(NovanE, 2M7)- 


Bvmge Forms 

Cyclosporine (Atopita) 
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Ad ktk Side Egrets 

The ihm FrcqiH.-n tlv dbsftrrod undoirabk 1 effetts 
lire gastftiirtcestirial dUturhasKes such 31 $ vLutiiiing, 
niiucoJd Ltf soft stools. and dkairhea. These effects 
arc usually mild and generally do nor require cessa¬ 
tion of treatment with Atopbea (Novartis Animal 

Htalth hie., New LandoHi CMOHrijcut, USA). 

SonruElnKS (very rarely), muscle cr;iin|• --, muscle 
weakness, aruiracka, gingival hypertrophy. verruci¬ 
form lesinm, or chnnges in baiicrart have been ob¬ 
served (Novartis, 20?7). 
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REVIEW QUESTIONS 


]. Tilt :4c in CiniMSTS sif___ 

layer* and i* pariofihe_______ 

^[cm, 

2, _is essential for 

ht":i ll hiV 1 :ikin. 

.5. Name «ven hinrikins of the akin. 


4 ■ Shampcos art* m^rt* efkctive if left on the skin 

_to_minutes 

before rinsing. 

5. Keratolftics Lind leerartoplasiicE arc known as 

_aiXTit?.. 

6. Name the four stages erf wound heidin^ 

7. WliHT an astringent do dq the skLn? 


9. Tissue irritii.tn.Mi may be* osed by counterim- 

tsriti- 

a. True 

b. Raise¬ 
s'. Patients arc commcinly presented tor skin 

pTohfoms when in reality they may have a 

_ [illfiErH. 

L 0, Why arc behavioral-type dru^s used in nearing 

skin illn«SL_ T _ T _,_ 

l ]. All p-nt lents presented for dcrmalo logic 

pTidile*nf have -.in ithderlyrrig spH^fnic. 
illness. 

a. True 

b, Filst 

12. The_ _is the liirKcst uignn in the body, 

liver 

b. gpLeen 

c. skin 

d- stomach 
e. intestinal tract 

Ll. Increased skin irritation may result In hyper- 
pipmcnmtLon of the skin, 

a. True 

b. False 


14- Humans have multiple hairs pgr folllde p hui 
animals have one hair per follicle. 
li. True 

b. False 

I 5. Si I.-IBI rpi n >n shell jIlI :v Ic4e nri I he fi JTiOUi I’s slcin 

tiir 5 to ID in inures before rinsing, 
a. True 
b- False 

1 6- The dtebridtefiwm stage of wound haling 

usually begin.* m occur ahnur_lmur(s) after 

injury, 
a. 2 ' 

k 3 

c. I 

J. 6 

17 During rhe repair phase of wound healing,, 

fibroblasts produce_and other ccuincc- 

rivg tissue proteins. 

a. bI ngLLI'jgJITI LCSLS 

b. eollagm. 

c. comedonce 

dr hyperpigmenOitfon 

IH. The rciiiiuniiiiMi phase marks the bejlmdng 

of wound hea ling 
Li. True 

b. False 

19,_iLisue b formed during hading * d 

woundi of the soft tissue Thar constats erf con¬ 
nective tissue cells and ingrown young vessels, 

which ultimately form a scar. 

■ 

a- Collagen 

li. Kenliolylic 

e. Callus 

d. Granulation 

20-_is it product that is used in horses 

to treat thrush, 
a. Conobre 
h. Miconazole 

c. Kopert ox 

d- Pbnalog 
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E¥ TERMS 


Antibacterial An agent tha: inhibits- bacterial giwth, 
impedes repkalJon erf bacteria, nr kife batialfi. 

ANTIBIOTIC An agent produced by $ mignqprgc.n^m 
or semisynlhetkaly that has the ability to inhibit 

the gtfmnh erf *r kill rtWr*Organi$rnt 
Antimicrobial An agent that kills microorganisms 
or suppresses their multiplication pr growth. 
Bacteria Single-celled miemorganisms That usually 
have a iigid cel wall aod & round, rod-like,, or spiral 

shape. 

Bactericidal An agent with the capab^ty to hi 

bacteria. 

Bacteriostat ic An. agent that inhibits the growth or 

reproduction of bacteria. 

Beta-Lactamase Enzymes that reduce the effecthAs- 
ness on certain antibiotics: beta-lactamase 1 is peni¬ 
cillinase; bef^actamase II is eephakHpomasft 


Dermatophvtosis A fungal sJdn infection. 
Detergent An -agent that cleanses. 

Disinfect To make free of pathogens or make ih=m 

inactive. 

Fungicidal An agant that Uk fungi. 

Fungistatic An agenS that inhibits She growth of 

fungi. 

In VITRO Within a?n artificial environment 

In Vivo Within she living body, 

Iodophidb An iodine compound With a longer activ¬ 
ity period fhart respite from the combination of io¬ 
dine- and a earner molecule shat itttaastiS iodine- 
owr lime, 

M icroorganisw An i^garwn that is microscopic 
(e-g, bacterium, prcrftnuMn, firctefciq. virus, and 
fungus), 

5 p-oriodal An agent capable of killing spores 


INTRODUCTION _ 

Micrwrvnnisms arc u hkiu.iti.His in the environment 

Snine mu, rCsirgliniMiis I i.-i w ptftho.gt'i'ue pCUftiitial, 

bur orheth Jo line. An muds unjallv muk e i3uti.il 

■ 

contact with an infectious agent saniewhcre on rhti 
K\]y's surface (e g,, mucous memhrnnes, E-kin, respi¬ 
ratory track digestive tracr}- In the fight ai^'inst 

in feci ic ici, *Lfvc!rci I I nirtdred untiin icrfthiu I df ugj, IU'i v t 

been developed since die early 19001^ Thc-nedrufti 
have been used to ti.L F h r disease in both humans and 
animalsr 

Kiri <il] iinriEiiiLT'.illuivif rbf s;unif ttf 

effect iveitesi against mlcroor^anlsma. A dirtetmL- 

natien can be made to distinguish different types erf 
bacteria wich the use of a Gram inn in , The Gmm 
stiiin if a (ahoTiUoTy pnK/edure in which dyes 
i isL-.i IOS(aln bytTeria (H^ure L 2 - 1 I . C.1i;liiv-|mimI i\e 
bacteria stain dark blue to purple. Gram-negative 
bacteria sen in pink to red, However,, some bacteria 
cannot K* identified through the Oram stain tech- 

tuque. Tl> LliiitirvnliiU l- riLiic)-Iris! hiiulli, *<irhol Iiil:Il- 

sin srnkn can he used and. Then dt-euloiiiird with 
ethyl alcohol and hydrochloric aesd. Other hue term 
muse be identified by special techniques such as 
dark 'field examiniition or Uimenei stain. Greuisii 


and, Wright stains may be used 10 identify parasites 
and incTaccllukir mkiin.:»rprini^mi, Bacteria with 
similar staining properties rend to respond to the 
Same jmtimicmhitil them rv- Still atlier hiicteria ate 
classified by their .ihiliry n> survive with at wlrhonr 
ostygen. Aerobes are bacteria that must have- oay- 
sen to live and! replicate. Other bacteriu are able to 
live and multiply without ^sy^en; these are kn<?wn 

Us UnaL'iirfiL^. Acuier-uK-'s iIVfiy be h:mly iiud dilliCull 
tl> eradicate. 


Through analyst rrf the effects that a drug’s action 
bus on bs-Kteriu h antimkrohiiil dnajp cun be divided 
into two citteffiries: bactericidal and harterimstii-tic* 
However, hurtle sI i ;l i iis oi uiularLl l-ueiwri:i have 
peaier resb-tmee to sumc- antimicrobials. Resist.int 
strains of bacteria can mukc antimicrobial therapy 
difficult- Therefore, to prevent mutant strains from 
developiiag, ;m 1 imii.:mhial dnigs inust not he used 
indll-ietimiiUiTelv. S%mietimc-s, it may he necessary to 
use rwo different types of antimicrobial dni.i^s ro 
treur putienrs wirh infections caused by two or more 
di+fetent oTismisms. 
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Figure vm 

The Gram stan it a Moratory test that is commonly used lo disngufsh JHefent types & bacteria. The procedure h as- follows: 
(I) After preparing she slide otiH hvot tiling, flood smear wHi crystal ’-in'ci s&li^icm and Id stand minute (2) Rinse gentJy with 
tap water. (3) Flood smear wih Gram's iodne and let stand 1 minute. (4) Rinse gently tffth tap water and flood with Gram’s 
deodoriser for 5 jd 10 seconds. (5) Wash gently with Ggp wafer <6) Rood sptearwith sofranin countersiain for 50 to fcO seconds. 
(7) Wash gently with tap wwtar, bkx dry* find ewnvne under oil imrncrwi (if:, using ihe mOTtaopc'* lOQx effective) The 
Staining soudons are shown here in trie order in whsh they are used 


After a taborainry h.ts identified the type of or¬ 
ganism that is causing an infection, ;i SL-niitivky 
test may he performed- Sever a I tests arc available 
for hiring Hw wuscepelMity ul ;in trtgiLiiism to ,i 

asic iiisll nvhL.il drug. Most cnnumtfily, rhe 
Jihk susceptibility test is used in small hborataries 
(Figure 12-2). With Iht^ test, ;m ^ar pliLte with i 
ffiM.ndard amount of cultured uranism is Wed- W'ith 

die nse h 1 1 li iliNpL'i i.'t.T, paper ili-iks uiLj1ret;fi;Ll l;;I with 

various antimicrobial drugs are placed within the 
agar plate, Incubation is carried cut, along with 
measurement of rhe sorties of inhibition. These 

=l>HC* sIhiw which : intimn.nshi.il .rji iUs ;.ire sutH t?p* 

rihLe oi, resistant to each forpLeular aniLmlcii^hial, 
and how efteciively they may perform in vtod-The 
Kirby- Bn Her procedure i' commonly used in many 
hKiratoffclv 

I I10 hn >111 11 ill il ion i|j.sct?| iribl]il y IkM l- mod h i 

many labocaroria (Figure 12-3). An organbirn Ls m- 

oqufcaJted into a series of tubes or wells, in a mien ■cul¬ 
ture plate- These tubes nr welds contain different 

u^noLuir nil him ■-•.•I . iril iiuil mbials. I lie luWfcssI s. iimon- 

tcajLion rhar maeriuonpicaLly inhibits thu growth of an 
Lsrganism h the minimum inhibitory conccnnation 
(MIC). The MEG reprints the degree ofsuKoptiHiF 

My at ail iirfJiimen: to ;i spedhc fciik.oi Until mi oi :i 



FlGUftE 12-2 

The age: iSSusbn lest measures, the in vitro swioepsibilicy ol a 
microorganism ra specific antibiotics. Note ihe zones cd inhibt- 

tiCHl surrounding hie flfllibio&e rfir.kr,, 

particular antimicrobial drug. The afttimkrobials that 
are effective in vitro may not always he the best 
choke for u=re- in vivo* A clinician cUkhcf which 
.i^'nl In iim‘ lly oiii^3,leHE^ dio diupmMS and ii^istv- 
inp l'lilIi agent 'a j ill ju inacudy imiiml 3 and pbafLmace&i- 
nefjest This proccwi allows a clinician to choose the 
mosc efficient and efficacious dnig to treat -i specific 
Condition- 
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R DU RE 12-3 

The bfo:h cNution susoqiftiity test Now that the tygansm 

grtwin briflhCOnuininj fJ.-fJ.S. I, 3, rfnri-4 ing/rril i>i .irrlihnlii: 

The organism was nhfcitesi in ihe liAe Than contained 6 nr®/ 
ml. Ttie minimum fihbhniy cancemraton is 6 mg/rri. 


Tk hkytm 

Special Considerations When Antimicrobial 
Drugs Are Used 

1. Do ixit use antimicrobial drugs for mild inrfection. 

2. Antimfcrobiafc should be used only lor individuals 
at risk of severe infection. 

3. Do not dismiss (he piwreiples of asepsis just be¬ 
cause there am marry antibiotics from which to 

choose. 

4. ^hc use of antimicrobials should be based on a 
definitive diagnosis. 

5. Do not use a broad-spectrum antibiotic rf Ihe reflect¬ 
ing organ em is StrtSiinrt to & specific artfcrtfc. 

■5. Antimicrcibidl drugs should be administered in 

Full therapeutic 

IF an -antimicrobial can be used topically or locally, 

do so. This reserves the use of systemic drugs lor 
serious disease. 

6. Be careful reading antibiotic withdrawal times 
in animals to be slaughtered for human con¬ 
sumption and antibiotic withdrawal times in dairy 

HJWi 

a. Penicillin G benzathine s long-acting (4B hours) 

and is not approved tar use in dairy animals 



Penicillin was developed Jnrinp the 1940s and re¬ 
mains very important as an anrimicrtih ial dnig, even 
rfiOugh many other Ahtifflierabial# ate available in 


tocfayis arsenal of drugs. Researchers hove developed 
natural arid remiFynthrtic compounda that display 
varied Mtbhkfoblal spectra {Table 12 -1 ). 

Many penicillin fotmulaitans may “settle our" 
(i.e., precipitate) during nonuse and must be shaken 
well before use. Additionally,, when oral prepara- 

tv ins are reciinstituted, it is uAportant to add ap- 

pmprkilt: amQLirtCStif writer mi nI'uiI Jill ill'll dire* s‘uM 
occur (c.g., when amoxicillin oral preparations are 
mixed). Many oral preparations arc srahlc for only 
7 ro 14 Jays- Mart penicillin for mu hit km* must be 

stiirtnl in tli£ nHriEt-Tritor, ;md tin* VfcttrinAty CSChfd' 

dan must tell client* that oral pfeacriprions far pare 
should be administered until the entire therapeutic 
time frame has been completed. 

Ph afrna C&kirt e if d 

Absorption of most orally administered penicillins 
tabes place in the stomach and small intestine {i.e.„ 
the duodenum), Must injected penicillins are ah' 
siwIil-kJ rapidly iii the Injrwdfltr sire :md are Juirib- 
uted rapidly through moat tissue. The kidneys are 
the primary organs for excretion of penicillins al¬ 
though the liver metabolizes other penicillins- 
Withjgaucil tinu> Fur dairy cows must be adiertd Co 
because penicillins are excreted thmuxh the milk. 
Vecetinaiy technicians should he aware of the with¬ 
drawal Tates of penicillin and should ensure that 
proper direction.? *ire included on the prescription 

luh*l. e*|leciiillv Jot ilium* who lire huui and dairy 

producers. 

PharmQCQdyn&mtcs 

Ki-M?aiX‘h liiis shown thut ptmieillins bind -reversibly 

with enrymes outaLde the bacrerialcyccplaeanlc muio- 
hranc. These enzymes, called JVTtkiUin-bnidEi^ foc- 
tems fPBPs), are involved in cell wall synthesis and 
cell division; when this binding occur?, it increases 

irtivm:il LJMYuilic pm mi ru and mpl urt* lllu Cull. Sunif 

hacterua produce beta-lactamase (penirillinflfie), 
which increases due resistance of bacteria hy con¬ 
verting penicillin to inactive penicillic acid Sonic 
pttud I lira ate more raisara to beca'lacwflns.w hy¬ 
drolysis and are referred to as Fx!jj- ioc ia tiuase-re u nc 
or penk^Sr\ase-mistar\t paualiins. Penicillins arc usu¬ 
ally very effective against gram-positive bacteria, but 
pM'tttettive bacteria hive An outer itlcfnbranc 
























230 


Applied Phabwapolooi’ fur Veterinary Technicians 


Table 12-1 Penicillin P r-L!|:*^i r~.il i i >iis^ DriJ 3 U;^lUiiiM v mid Aritum/imhl k: [>ru|;.s 


Drug Indications 

N"nmjiW>SpeclTuni P-unkillins 

Penicillin G sodium infections caused by penicillin- 

sensitive organisms; bacterial 
pneumonia, upper respiratory 
tract infections, equine stran¬ 
gles. blackleg, infected 
wounds, yrmery iract inlet- 
tens (at high doses) 

Penicillin G potassium Same as for penicillin G sodium 


Penicillin G procaine Same as for penicillin G sodium 


Penicillin G benzathine 


Same as for penicillin G sodium 


N;irflow - 5 pt* l It u ti iALid-RusbCu.iit Pun killing 

Penicillin v Mild infections already- con- 

treied by parenteral therapy 


Bet*-LfiITt*imFtraiStBnt Penicillin* 

Methcillin Pyodermatilis, cuts edema, and 

other conditions caused by 

Siaphytoiyxscas aureus 

CloxacSn Same as for methicillin 


DiclojtadlSn and Same as for methicillin 

fl oxacillin 

Qxadlm Same as for methicillm 


BTf*nJ^Spectruni Pu-nicilLins- 

Ampicillm and helacillin Infection of organs arid tEsues 

caused by ampdllin-sensihve 
bactc^a 


Amoxycillin 


Same as for amp<illin 


Antagonist Comments 


Tetracycfines, Way add to sodium load 

chloramphenicol. 

and parom-omycri 


Same as for penicillin 

C sodium 


Same asfor penicillin 
G sodium 


Same as tor pencillin 
G sodium 


Same as for penicillin 
G sodium 


Same as tor penicillin 
G sodium 

Same as for penicillin 
G sodium 

Same as for penicillin 
G sodium 
Sulfanamides- 


Chloramphenicol, 

eryfrifomycin, 

tetracyclines, 

cephaloridine 
Same as for ampicillin 


AAay produce hyperkalemia 

(IV); delayed absorption 
im horses (IM); unreliable 
abso^tion 

Never give IV, contraindi¬ 
cated in some exotics and 
horses that race.: pre- 

slaughter withdrawal and 

milk withholding periods. 
Never grve IV; preslaughter 
v.ithdrtf.val required, and 
may persist in dairy cattle 
milk For 2 weeks 

Should not be administered 
with food; less active 
against gram-negative 
bacterid than penicillin G 

Not stable in solution; many 
^compatibilities m vitro 

Frequently used in dry 
6tiw intramammary 
preparations 
Absorbed From Gl tract 
better than ckixadllin 
Not absorbed as well as 

doxaeSn 

Incompatible with many 

drugs and solutions; food 

impairs absorption; milk 
withholding and pre- 
slaughter wrthdrawal times 

Absorbed From Cl ira^ct bet¬ 
ter than ampidllin 
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Table 12-1 Penicillin Pncptansiiiins, EndBcarkin** and Antagonistic Drugs—'cont'd 


Drug 

Indications 

Antagonist Comments 

Piperacillin 

Same as for amp*cillin 

AminoRhi'i: oxides 

Carbcmcillin sodium 

Same as for ampcillin, but 

Sam as for ampicilhn Freshly mwed solutions 


especially toiirfwminiK 

infections 

should be used 

DcnaiflrSpcctrum PunicilLin* 


CdrbenKillin indanyl 

Same as For carbeniolSn 

Same as for ampicillto Absoibed rapidly from the 

sodium 

sodium 

Cl trad 

Tcardllin 

Same as for carbenLcillm 

Same as lor ampirillri Used as an intrauterine 


sodium 

mfusion in marcs 

Potentiated Penicillin* 

Am cc<k: i 11 i n - p o 55 i U nrv 

Wide rang? of Infections '/ihn^n 

Same as tor ampicillin Capsutes/i^hlets thflf are 

clavulanatc (4:1) 

used in combination 

not kept m au-tighl 

containers lose activity, do 
not give to patients 

allergic to penicillins or 
cephalosporins 

lokibbtor ufc Tubular Secretion of PcmklUJiu 


Probenecid 

Protongs blood Levels ot 

Same as lor ampirilln 


prjnioJJirrs that have very 

short plasma half-lives or 
thal are extremely cosily 


around rihe cell wall that limirc PRP penneahility. 

h. Withdrawal times (cartk only] 

Some pcnLciliirus have 

an increased ability to pene- 

i. Meat = 25 days 

tnite thi? cnaier membrane and may Be mora effective 

ii- Milk ■ 96 hours 


bwterta. 

l. Amp4clllii* (WaeHnsiy) 



a, Amp-Equine 

Gerund Uies 


b. AmpiclllLn. trihydrate (Polytics} 

Penicillins are wed ro 

treat individuals with bacte- 

c. Withdrawal times (aJt 6 raE/kg) 

rial Ltvfeet U Jfclri resulting Ircim yirnicilli[i'KUKL¥'| ,| tihle 

j. Mtitl — 6 days 

redenootganififn*. 


IL Milk = 4K himis 



3, Carhenicillln 

Drwtuge Forms 


h.i Cecspcn 

l- AitLUHKLiiui (tablets and ural licpikls for dogs 

b. Pyopcn 

n iIlI C3(i) 


4- (.in-Xuieillic'L 

■a. Araoxicll lin 


a. Cloxflpen 

h, Amctxi-Tabs 


b, Orhcnin 

Cr Amcrsi'Dtops 


c. Teitopen 

d- Arao&Mniec! 


r i. DieLcutaclIlln. 

e. Aobamax 


a. Dynapen 

t Biomox 


6. Penicillin G 


gr Amoxicillin trihydrate 
i • Many brandt <ire uvaitohle 


k. Many brands available 

r 

b. Penicillin Cj, potateiuifi or itodlurii 
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c f Penicillin G, benzathine: Benia-Pen, BemyD- 
penicillin (many branch available) 1 

d. Penicillin O, procaine 

i. Many brands available 
c. Penicillin V: Pen-Vee 

fr AmoMKillin trihydrate 

F 

j. Miiny brands avmCfrhle 

g. Withdrawal rime (CilllLtr) 

L Meat = 4 days 

ii. Milk = 4S bourn 
Mi, Calves ■ 7 days 

Ii. Withdrawal Hide (slu^p) 

i. 8 Jayn 

i. Withdrawal rime (swine) 

i, 6 days 

j. Withdrawal time at higher doses (i-t-, label 
dtaes) 

i.. Meat = 21 daw 

■ 

7., TksrcLllin 

a- Ticar 

Ii. TkllUn 

Adverse Side Effect! 

Allergic reactions, vomiting and diarrhea, or en¬ 
teritis niiiy occur in cattle Mid hotse* when treat¬ 
ment ih administered orally. Hives or respiratory 
distress also may occur because of possible sensitiv¬ 
ity tractions to penicillin- Epinephrine should he 
administered ST AT it respiratory distress is severe- 


Techt\L cIoa%-& N&tBfr 

1. Subcufcaneoi_E (SC) administration of penicillin 

G or benzalhne penicillin -should be ponded 

because of potential tissue injury and residue 
polential m food ammot-. 

2. Penidlfci should not be used in horses intended 
for food, 

3. CareFullyread labels concerning milk withholding 

times and the treatment of jrnmals to be slaugh¬ 
tered fex lood- 

4. Penicillin C benzathine is I eng-acting (4S hours) 
and is not approved fc* ice in dairy cattle. 


AMOXICILLIN + CLAVULANATE POTASSIUM 

Known m Augment in in human medicine, Qsva- 

mtis (vetftriiwjy) is a beta-Lactam antibiotic + 

hera-bcTirciaae Inhibitor. Cbvamox l.i a hfmul- 


spL'cirum antibiotic that is u&cd to treat skin 
infection, urinary tract infection, wound infection, 
iiiiJ TKN-piiiiCcirY iniectmn. C.ZLav^iitui^c is supplied in 
table! a Bid Liquid, forma- for oral administration. 

I - Amoxicillin + ckvubtidK puHjsunA 

a. C IliLvruiiiks i ah let* 

b, CLarvanux liquid 

Mvne Side Effort* 

AIiI'ilmirIi Mller^n: re at'Is ns is may QCCut, ibis drug 

usually is well Balanced.. Vomiting and diarrhea may 
occur in some- animals when this drug ii adminis¬ 
tered orally, 


TechriCclcuv y tOct&b 

Use with caution in animal* with allergies to 
penicilkn. 


Cephalotporins arc used primarily in small-animal 
medicine- However, a few have hwr\ developed for 

in liirger^mmuL medic hie. This group ljI drujis is 

claaififcd inrci generations according ro spectrum erf 
activity (Table 124). 

Ph a rma coffin e tf cs 

Mem cephalosporins are admin Leered pannier 
nil y because they lack the ability to he well ab¬ 
sorbed by the gastrointestinal (Gl) rraeir Once 
absorbed., Cephalosporins arc distributed to tissues 

■nld flunk, wit Ii the L-yCtpl iu[fc of ihtf central tiKif- 

voui Bystem (CMS). Some cephalosporins aie 
absorbed into the cerebrospinal fluid, bur this 
abwiptkm is limited, Metabolism occurs in the 

liver, with ellmlnaiion occurrinji In the kklticys 

by glomerular filtration and tubular aecredon into 
the urine. Therefore,, doses must be modified for 
patients in renal failure. With a few exceptions, 
cephalosporin* arc excreted through the feee* via 
the hi Mary system.. 


ft 




Cephalosporins. 
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Table 12*2 Cefyjo&pwiQ Pf^p^rdEio^h,i Indliatiojis, and Afita£onlsdc Llrufts 


Drag. 

Indications 

Antagonist 

Comments 

Cefadroxil 

Infections caused by sensrtive or¬ 

All rephalosponns: 

Ingeston of food does not impair 


ganisms in the respiratory tract. 

skin, urinary tract, soft tissue, 
bones, pints, etc 

gentamioo 

absoiption 

Cephalexin 

Urinary tract infections 


Ingeston of food may delay 
absc*ptioo 

Cephalothin 

infections caused hy sa'vsitiue or¬ 
ganisms in the respiratory trad, 
skin, unnary trad, soft tissue, 

bones, joints ele 


liU infection painful; inactivated 
in liver 

Cefazolin 

Same as for cephalothin 


Highly protein bound; v^ry rarely 
nephrotoxic 

Cephapirin 

Same as for cephalothin 


iniramamnury infasion for mastitis 

Cefamandote 

IrfeHhrealening gram-negative 
infections 


Here should be re^diic^rf m 

patients with renal failure 

Cefoffldn 

(a cephamydni) 

Treatment of susceptible infections 


Local reaction may occur at 

injection site 

Ceftwfur HQ 

Treatment of respiratory disease in 
cattle and swine; broad spectrum 

against gram-p«Uhrt and gramr 
negative barters including beta- 
lactamase-producing strains 


May be used in delating dairy 

animals 

Ceftiofur sodium 

Treatment of respiratory disease in 

cable, sheep, horses, and swine; 

urinary tract inFectiocrs in dogs; 
and far control of enHy mortality 
associated with £ cob organisms 
in day-old chick* and da-jKsId 
turkey pouhs; broad spectrum 
against gram-positive and gram- 
negative bacteria including beta- 
lactamase-produring. strains 


Pfcfay be used in ladating dairy 

animals 



amics 


Siimliu lu fwG'iiLilliil.i, oephtUttpOrln# h'llbfrrtere f .v1111 

cell wall synthesis by binding m due tracteiLd mi¬ 
ry mes (PB'I'sl. The spectrum of activity of a cepha¬ 
losporin is pencilled by die drug's ability to penetrate 
iht bacterial cell wall mul bind wills prtstdm 
within the cvioplasiiik membrane. Another sirm- 
lariry herweeri ccphnliHpvirins ;md penicillins is rhe 
aiscepribility of cephakupoiins to beta-bdama® 
(cephdoaporittjaitt),, which can h produced K* 
cer^in hacwrlfl- Scwne cephiikttpcwliM. ape mute 


effective in treatinE individuals with intei/tinn 
CaLifled hy haLI L i i:i l\\M pmduCfc; hem -I ;l£l aiiltofc? El. 


TecKn^t^vV 

1. NZucttl is approved far use in lactating diWy 

animals. 

2. Remember Id read package inserts regarding 
milk withholding time and withholding time in 
animals to b* slaughtered. 
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CEefucoI Uses 

Cephalosporins are used to treat cystitis, skin and 

soft infections In dog# and tares, bovine masii-- 

tin, shipping fever, and a diet neaplraory InfeaLora 
In. rattle, hixaGi sheep, and swine. Ceftbcfur sodium 
INaxcel) also is approved fcr ice in day-old chicks 
and dfry'uld tuikey poults for cMAn.il of cfcrly fltojn 
hilily awclawd W 1 ill E^I|£t1lAi'l] £i.Ji Lrfpim&ilki. 

Dome Forms 

L Cefaclor (second-generatim cephalosporin 

antibiotic) 
a. Cedar 

2. Cefadroxil (Erst-geneiatLon cephalosporin 
antibiotic} 

&- Ofa'Tahs 

h. OifarDftips 

3. Ccfazolin (liiEt-generaiion cephalosporin 
antibiotic) 

a- Altai 
li. K elioJ 

c. Many other hrands available 

4 . Ccfrpivnc (fourdv-gene rati 1 x 1 cephalosporin 
antibiotic} 

Su MAxJpLTM 

5. Ceibifljchne fthlrd-aenercuLan cephalosporin 
antibiotic} 

a. Clafzran 

('}■ CefotetHn (wccmd'.geiwrBtion cephalwpurin 

anti biotic) 
a. Cefoian 

7. Cefoxitin (second-*generation cephalosporin 
antibiotic) 
a_ Mtfouln. 

rt. Ceftazidime (ihlird-genfi rackm oephaloipodri 
antibiotic} 

a. Fortaa 

b. i_>pta: 

C Tkzbcef 

d. Tkzidime 

9. Ccfriofur (third-generation cephalosporin 
anti biotic} 
au NaxccL 
h. Excenel 

10. Cephalexin ffirst-gmcrariotn cephalosporin 
antibiotic} 

a. KdUs and Mrwric (onus 


11 Cephalothin (fiiEt-gencration cephalosporin 
antibiotic) 

;i. Kell In 

Ll-Cefihcadine (EBi^jeneraclon cephalosporin an¬ 
tibiotic ) 
a. Vckwef 

13 -Cdpwbsirne (thinJ-eeneriitiiHn Cephalosporin) 
a. ifi Imphcd, administered once daily 

Adwnr Side Effects 

CephsloBporins are usually safe for use in unimids- 

Howeuer, allergic reactions can occur. ttute bleed' 

Itl£ disorders have been repaired with same cepha¬ 
losporins. Others have caused seizures, although 
this occurrence is rare, Vomiting and diarrhea have 
been reported income individuals- 


Technicict+vy bJot&fr 

1. Garefully read labels regarding milk 'Withholding 

lime after mastitis treatment and use in animat 
to be slaughtered. 

2 . Naxcel is approved lor use in ladacing dairy 
animals. 




) Mraqdines 


Tel r.BLydnta 4 :nil bu ifedmiiiislured fs'ireillenilly in 
orally. The reEracyclinen rntwr commonly used in 
clink nl practice arc tetracycline, oocytettscyclirue, 
doxy eye line, and minocycline (Table J2-3.h 

Ph arnta t&kift Qiie$ 

When tetracyclines arc administered, they are dis¬ 
tributed. quickly throghout the tissue and sonKtfmes 
penetrate intci the GNS- Decreased metidMjsm *x* 
Clii^i with mi hi Kerscyclint^ thus, they ;lre eliiTiii'iiiltd 

from the body in active form. Elimination occurs 

■ 

most often by glomerular filtration but sometimes 
may be achieved through biliary' excretion router 

Ph arm® c & dyn am ics 

Tetracyclines work hy inhibiting protein synthesis 
thereby Impeding bacterial cell division- They offer 
y broad spectrum id Minty against grM'pnitive 
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Table ll-i ietr«yd int Pr^iiiiriiLiuiih, laJau;!limits and Anlii^imhlic Drug* 


Drug _ 

Qxytelrflcydine 


Chlortetracydine 


r^tr^HTydirw? 

Demycydirie^ 

minocydine 


Indications 

Infections of organs or tissues 
caused by tenacydinesensitive 
strains; -dnapiasmosis; often 

ineffective tor endocarditis, 
empyema, meningitis, siptic 
arthritis, and osteomyelitis 
Same as for oxytetracydine 


Same as for oxytetr^cycline 
Same as for oxyt-Eftracydine, but 

much better tissue penetration; 
dcw^cline is especially useful 

for canine ehrlichiosis 


Antagonist Comments- 


Antacids, rmit, diuretics, 
methoKyflurane, penicil¬ 
lins, ferrous sulfate 


Antacids, mi, diuretics, 
methoxyflurane, 

penicillins 

Sam? as inr cMyteftr?.q«Jne 
Minocycline—same as ior 
chkirtetracycine; 
doxy^Sne-Hme as 

tor ntyte&xydne, barbitu¬ 
rates, and carbamsiepine 


Long withdrawal times m 

cattle; shock reaction 

may occur when given 
intravenously m horses; 
diarrhea also common 
in horses 


These drugs are potent 

broad-spectrum 

tetracydir^s 


and giam-nc^tivc hicrcriri. They arc hacierio- 
stntic F H.lthi.»ugh iit high doK concentrations they 

nmy become bactericidal. 

Clin licit Uif3 

Tetracyclines are used m treat respiratory iract in- 

fectkifl, bacterial enteritis-, and urinary tract intec- 
EiLiiL l;iijm.'lI by reU;jeyehnerHiisCe|Tith!e nULriAirgiiri.'- 
isms. TecracycUriM abo arc- used u> ircac ricLcrcs.i»i] 
discuses (c,g. t baud in is- |j -e., Lyme disease I, Rocky 
Mountain spotted-tick fevtr}. 

Idu^Uge Forms 

1. Chlorteiracydiric 

a, Anaplasmosis block 
h. Aureuraycin soluble powdvr 

c. AurtKimychi lahleis 

J. Aureomvcin soluble calf ablet* 

■ 

e. Calf -scour bolus 

f r Fercnycin 

2. [ Viaycyclioe 
mi. Vlbimydn 

h. Mo nod ox 
c. Deny caps 

d- Many nther brands Avalldbl* 


3, Minocycline 
a- Minocin 

4- OxytettflCydiw 

a. Bkomyclrn. 

b. QscybiocLc 

c. Qxy-Tet 

J- Tcnamycm 

e. Terramycln samr tablets 

f. Terramycm soluble powder 

g. Long-,icline fonniil.iTii.Tns include ihe 
fol lowing: 

L Ll^uarayeltvlA 2 QD 
ji. Bdomyciii 200 
5, Tetracycline 
a, Panmycin 
h Dur&mycin powder 

Adverse Side Ejfeels 

Tetracyclines may came renal problems when admin¬ 
istered at high defies* can affect Mrmatiun of bones 

SckJ Its-ili {llilisl l sliLimiiiiiiil li\*rh J lii yimiijr ;imiEi<il$, 

should never be given to horses intravemMily, and 
may cause- drug fever in cots; some hep.itotoxieity 
may occu r at increased Joses* especially in susceprible 

individual- 
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high concentrations in renal cortical tissue, 
adequare renal function, is necessary for their 

us*, luingct ( 2 C 01 ) recommendsrndtiLtorii^e m^ph- 

laEnxicIxy by □braining a pretnaiaienr serum cre¬ 
atinine level and comparing that with values from 
samples taken during rreutmenr, Any signiGcanit 
change in the ktuui emit!nine level Could indicate 
chd ii&trd iLjr rermhnackin of i rear uieni. Ami her 
area of concentration is rhe tinner ear, in which 
concentration levels do not diminish until treat¬ 
ment has been completed. The ototoxicity that 
occurs may be veHlbutar or oudittTry. 



Amin^ccftldcs work similarly to tetracyclines 
by inhibiting ptotdn synthesis, and impeding 
hfleterisl cell division. Arrrinnjtlycosidea have a 
broad spectrum of activity hat should he used 
only in specific cases of gram-negative infection. 
Streptococcal bacteria species do not show much 

stnlMilivil y Ui rmliElL^lyeci'idt-i (UlliE'fcgt-r, 200 L). 

They are rnn.it often effective against anaerobic 
bacteria, 

CEmccut Uses 

Amlno^Jycoaldes are used to near parLeius with 
pneumonia, endometritis, urinary tract infection, 
bacterial enteritis, conjunctivitis, and skin and 
stvft tisujc infections coined hy- aminoglycoside" 

MLsCept ihltf i]'feiCTih?rg;u'LiNEils. 

Doscyje Fch->ns 

L Amikacin 

A. Affllglyd&'V 

I. Gentamicin 
a* Gentocin 

3. KKnamycin 

a- 1C Ant rim 

4. Neomycin 
a* Biosal 


TechoLClGirvy K'ot&y 

L Because aminogfYmsjdK enhance the effects of 
neuromuscular blacking drugs, rt is best to refrain 

from using. lh«e drugs at the same time. Amino 

glycoside blood levels can be determined before 
neuromuscular blocking drugs ore used, to pre¬ 
vent muscular colldpse. 

2 Aminoglycosides are contraindicated in animals 
vrilh renal insufficiency. 

3. Aminoglycosides are nat approved fur use in 
food-produciog animals. 

J l. Do nol mis vials or syringes with other antibiotics. 
5. .Aminogjycosrdes may cause problems such as 

ototMdty or nephrttaddty in anirrafe especially 
if the patient is on Furosemide therapy when ihey 

are administered. 



Ruoroquinolonjes arc relatively new to veterinary 
medicine and haw Ix-cn approved tor use in dogs, 

caw, turkeys,. chickens, atai carttle- Their use in 

horses continues m lie cnrunuverslal and is not 
approved (Plumb* 2005). fluoroquinolones ap¬ 
proved tor use in wberinary medicine include enn> 
dowacin, ddttnracin hydrahluride,. otbrfuxacin, 

siinafluxnciil, inli.fi Hl;irK:il , lL7»iLCiil- Hu<mx|iniiL}k}i1£$ 

eichlbic broad-spectrum activity against gram- 
positive and gram-negative bacteria. 



Fhionoqulnolonea are available Got oral and paren¬ 
teral administration. After administration, they arc 
readily absorbed into tissue and body fluids. Me-- 


tabolism occurs in the liver, and dimi nation occurs 

vi.i rhe l. idiltrys irttti urine or ihmu^h hile into I he 
imestines. 


Adverse Side Effects 

Bt?ca«fc hueninal hojcwrfad flora may he disrupted 

during therapy with this drug, diarrhea may occur. 
Other side effects include neuroanuBCulai blockage 
(when used with anesthetic agents), nephrotoxic¬ 
ity, And utvtoxicity- 


Ph a rma co dyn crfFP io§ 

The broad spectrum of Activity oflfered l^y the 
fluoroquinolones is. bacrerlclda] against many differ¬ 
ent pathogens. The effect of fluoroquinolones is 
achieved through, inhibition of or interference with, 
the bAtterifll en+yme DNA-gyrtlse. 
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body and can reach therapeutic levels in the cere¬ 
brospinal fluid (Plumb, 2005)-, 

Clinical Ui£5i 

HotrfenLcol is approved for the treatment of patients 
with bovine- reapdratorp Jkk associated with Pos- 

JwtfitwJ-jffkfl, P, w- u E wd d j -, and Pkw*w0fcliw 

pomniq. 

Dmqp Form 

Nuflur injectable solution 

AJmru Side Effects 

Adverse side effects include transient innppcTcnce, 
decreased water cunsumptHHi, and diarrhea* 


Technicians & Note# 

1. Ftorfenioel is. nol approved for use- in female dairy 
catlle 20 months of age or older end should not 
be used in veal calves, calves younger than 
1 month oldL or calves receiving an all-milk diet 
7. Florfenicol is lor intramuscular injection only, In¬ 
jections should be administered into the neck 
with no more ihan 10 ml given per sfle. 


Macrolides and Uncasamides 

Macrolides and ImcosamideE arc primarily effective 
against snun-positive organisms- The macrolldra 
iinxil C*. >i rn n>. >i 1 1 v iftcd in veltriilury li 1 u lI idn l- i rV 
elude [ilmicffliifc phoapharra,, erythromycin, ;ind ty- 
losin, The lincHBamides include lincomydn, clinda¬ 
mycin, and pirlLmycLn., Clindamycin is also effective- 

:n I !■stmp ;m;i£nibit: infection jmJ Ls i.is^lI (*i trtfiit 

parlenu- wlih deep pyodermas* wounds^ aboceaies; 
and osteomyielitifi, 

Mac RQLIDE5 
Ct mural 

Macrolidefl are used to mac paiientswith upper reupi- 
rabory tract infection* mastitis, metritis, and loot rot 
caused K* miGmcgHnimu susceptible to macrolidGS- 

Dbsqfe Fornu 

1. Eryihio 

2. Gallimydn 


3, Ilkrtycin (many brands available) 

4, M Lentil 

i. Xylan 

6. Tylocine 

7. Tvlnsin 

■ 

5, ZithiomBM (aathnunycin) 

9- Dttjnrrt (tulwthn-imycinl 

Adverse Side Effects 

These include diarrhea, vomiting-, and anorexia in 
small animals after oral administration of wy thick 

mycln ;iud tylosin. SgveK dlsfttita may result from 

oral udminlicraciori of erythromycin and ryltwin re 
ruminants and hoists. Intramuscular injection of 
erythromycin and tylosin is very painful. Adverse 
side effects are uttjccstnttton in cattle after jubcura.' 

lieisiis inject km uf nlmicusin phos-plme {Mi-coril). 


1. Micotil is nut approved for use in delating daury 
animals. 

2 Carefully re*j labels abcut use in animals to lx- 

■slaughtered, 

3. Micotl is potentially lethal to humans, swine., and 
horses. 


LINC0SAMIPE5 

dirtied Uses 

LlnccMainklefl are used ro near upper reapiraioiy 
iract infection and skin infection in dogs, cats, and 
swine, w well os mastitis in cuttle- Lincomycin may 

be found in comhiinitiim with other jigt'nts tot link 

in daLckerkL Clindamycin is approved tea uh in 
dogs and cars to treat deep pyoderma,, wound infec¬ 
tion, abscess, dental infection, and □BteomyeUtis. 

fXiAUjft FrJrrrtS 

1. Clindamycin 

a. Antirobe (capsules, oral liquid) 

2. Lincomycin 

■ 

a. l.iritsiL:in feriptfultis, i>n lI 11>.|i iilI) 

b. LinoocLn Sterile Solution {swine) 

c. Uncomix 

J. Piraue Aqueous Gel 
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Applied Fhamacclqgy fur Veterinary Tbch.nidlaju 


AdKT« Side Effect* 

These include occasional vomiting and dnnhnr 


Technician/fr KJote$- 

1. UrKomyari is not for use «n evigns used for egg 

laying, breeders, or turkeys. 

2. Carefully read label aboul use in animals iur 
slaughter. 

y UwosamideB should rid be adreiinitfered to fab- 

bits. hamster*, guinea pigs, or horses. 


HiiKOilipn 

Vancomycin i* run commonly used in veterinary 
niLsJitirvt*. It is very effective agciinst ^iim-pusitive 
[admjjenj, particularly coccus oqpnbinu. Jr is aii- 
ministered intravenously or orally: Vancomycin, is 
administered orally (nor absorbed) only to control 

GldUrinintt 

Ctmicext L'st-s 

Vancomycin b used to Ucai resistant sraphylococ- 
cal and streptococcal intectkms. 

Du&Ugt:' Firrttts 

1. Vancocin Towder 

2. Vmcocin Injection 

AJww uSui^ Effects 

These include- poasJhle chfLimKiphlc-bicb arid fe¬ 
brile rcaciioni: (Beech c-c al, 19S7). Ototoxicily,. 

nt^hmtorcidtyv and hyperwntitmty arc other pos- 
iJhle skit; efietts. 



Spcctinomycin is an rLminncyclirol antibiotic that 
primarily effective ai^iinst ^nant'iiegHlivc h&cte' 

riri, SLH'L'ie mycopljsm^ ill i'ilI Mime iifjLimpiiMiU't! 

bacteria- Ins action inhibits protein synthesis in 
susceptible bacteria. It is not generally effective 
r^irainst anaerobic bacteria- 


Cfinieol Use a 

These include control of air sacculitis and chronic 
respiratory disease in turkey pi.mlts and chicles 
caused by <TOfcn,isms sensitive to specUn^uvcin- In 


baby pis&i h h u^-cd to control and trear infectious 

Junrbea ciiused by E, call. In cattle, it i* indicated 

■ 

f<ir the treatment Lii bovine rcspinrtciry disease 
aMocLared with P. fuienLc;^jicji, P. rniibockfa, and 
FI. SrtTnflldS, 

DiWVXf Fnrms 

1. Specpn Inpisciahltr (turkey |u>ulis and l1 1 iek :-») 

2. Speer. im Scour-Halt (swine) 

3. Adspcc Sterile Solution feat tic) 

Adverse: Effects 

The* are uncommon. In taitle,. mild hwellliig may 
be noted ar the injection sire. 


Techviicicurvy 

1 , Do noi use in female dairy 1 cattle 20 months of 

age nr alder. 

2. Do rat use in real calves. 

3- Carefully read lahels about use in animals for 

slaughter. 

4. Approved only fer use in swine younger than 

4 weeks of age or weighing less than is b, 



& and Bacitracin 


Polymyxin B and hacirracin are rotticted co topical 
skin and ophthalmic applieatiwiSr The-* drugs td- 
ttn :>re CtimlHneLl wilh at her drugs ju.jr-, BitHiEi iyCiill 

in topical skin and ophthalmic ointments. 


Clinical Uses 

Tli^se include trevilintrit td jupetfivicil hauteriiil in*- 

fecdorei of the eye s conjunctiva, and skin. 


Dosage Forms 

1. MytitraCin Sterile Ointment 

2. h irl tf TopdCil 

3. Ncobacimyx Ophthalmic Solution 
Advm* Side Effect* 

Adverse side -effects td polymyxin R include 

nephrocDK Lcicy and nfiuroiDKJdry If administered 
parrenterally (Beech et al h 1987). Bacitracin is 
limited to topical application because it causes 
nephrotoxicity- 
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TechvUcuwisi iVcrfei- 

Care should be taken to avoid contaminating the 
applicator lip when ophthalm*: preparation* are 
administered. 


5 y ffon am ides 

Si ilk «l r-121 i -i'C Stilta lIiliJeJ^, i'ire uiililuL E^riiilh tliiil 
offer a relatively broad apectnim of activity against 
graDi'pcsitive ,md grHm-nc^live bacteria. The most 
common HiBbnemidw used in veterinary mdicine 

are Hiiihu.liriiint!, xnlhwixiLiiVle, and ^.ili;*dimL!lbuxine. 

Trimethoprim, pyrimethamine, and armfitoprim lire 
commonly combined with sulfonamides to enhance 
their effect- 


Clinical Uses 

These indude treatment of superficial bacterial in- 
fecrirfns of wound*, necrotic enteritis to $wtoe 3 coo 
c id kwh in chickens, and bacterial enteritis- in pigs 
younger than A weeks old. NiErafiirasone also may 
be used to treat pinkeye in cattle, sheep, and goats, 
tis well m eye imd ec«r infections in d«^s and cats- 

Dosage Emni 

1. NFL Puffer 

2. NitiufuiHKffic Soluble Dressing 

f. NiiKilnncLMiri 02% Solution 

Adverse Side Effects 

Adverse side effects are uncommon- 


Cffrifaal Uw 

Sulfonamides are used to treat jtiiiHznt* with acure 
urinary tract infection, respiratory tract infection, 
wound infection, coccidiosis, and foot rot. 

DiDMge Forms 

1. Trihrisden 48% Injection 

2, Primer Tablets 
3_ A )bcm R« i'\ IMS 

4 . Alban. Oral Suspension. 5% 

5. Sustain III Cattle Bolus 

Adwrjc Swfe Effects 

[ litsr include urlLCkiria (hives), vnmilni^, ■ Ii;iirllua, 

anoMMta, lever. and cryaual tornv.ituni within the 
kidneys, which can result in hematuria, proteinuria, 
and renal tubular damagCr Keratoconjumtivitis siccn 
tais been ttpOfttd to <li)g*. The ujK *4 these ilruLp hefci 
been limited in £bod-pfoduckng animals because erf 
residues erf the dru^ in meat, milk, nnd eggs. 


Technicictflry hJot&fr 

Maintaining normal hydralion. can decrease the risk 
of crystal foTmation in ihe kidneys. 


Nitmturans 

Nitrofiiravu consist erf a group of antibacterials 
with bftMd'jpectnith activity. The itUHt comnioit 
mmiJufans mad in clinical practice ate mifufura- 
Eone H nirrerfurantoin, and furazolidone, 


Techrxtcieuvy Note* 

1. Except lur approved topical use. nrtTufurans have 
been prohibrted m fcod-produomg animals. 

2 Nitrofurans should not be used in weal calves. 


Rifampin 

KlJ^rnpm i< ji kifgt cample* antlmLctobhd that is 
derived fnen iibsmycin Band pmducod by Wamdia 
Tticdi-Ti-TTic* it usually is used in combination with 
other antibiotics to avoid the development of resis¬ 
tant strains of bacteria- 

Clinieul Uses 

This drug is used primarily to treat young horses 
with BhodtKOCCWJ cqld infection- 

Dnuye Forms 

1. Rifadin Powder for injection 

2. Rifampin Capsules 

Adverse Side Effects 

May cause- red-orange-ccilcired urine. 


) Antifungal Drugs 


Fungal infeciions (mycoses) are classihcJ into two 
types topical (superficial), which affect the skm 
and mild->u« membrane* and systemic, which affect 
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such areas at chi- Hood, lumps-, or CMS A topical 
fungal infection may he diagnosed by direct micro- 
■ctfik esaminacinri lot the presence of delicate 

liyphna in sldn cells or the presence of spo-res on the 
surface of an infected hail. Dermatophyte rest me¬ 
dium is avuilafale for topical fungal identification at 

iivhCflpitAl liiMiTiitiiriet: (Figure I - --4)- Sy-^vnuc my- 

lusIs usually Is iliri^i lhis^lI In large laboratorisi 
through serologic testing. Paricnrs wirh fungal in¬ 
fection are treated with oral, topical* or parenteral 
drug* that lire suitable far these infections. The 

aulihmjJifcl, or unlimyml it:, drugs art 1 lI i B .'i.II 1 .I inln 

four classes: (l > polyene* (2) imidazole, (J) iimi- 
metabolic, and (4) superficial agents. 

Polyene Antifungal Agents 

Amphotericin B 

Amphotericin B is jn antifungal dlru. 14 : that may he 
fiungjHbLtk or fungicidal. 

Orm-LtxE IJs^s 

These Jrups are used 10 irear Jogs and cars with 
systemic mycotic infection. 


Adverse Side Effects 

Numerous toxicides such as anorexia, vomiting 
Minins, anemfci, and eaullsc iinrrst lunre I'-teci r*r 
ported wirh due use of amphocericin B. Nephrotox¬ 
icity also occurs in most patients that arc given this 
drug (Beech et al, 1997)- 


Te^ch^xlcicuv y NoCe-y 

1 Amphoteiicin E is administered «tra i tenmjsty i 
through dilution in dertrose. 

2. Renal function should he monitored closely during 
treatment 


Nystatih 

Nyst-iitin may he fungistatic <ir fangiclddil- It •■•hen is 
combined frith of her Jnijci such ns neomycin, rhm- 
snrep*on h and irkimdnolonc acetorride, 

Clmicol Uses 

NystjilLn in used In I real dogs und till.' with <?ndh 

d Lis is knfecrlon of the skin, mucous membrane*, 
and intestinal tract. 


Prjwujjr Form 

FungJsone (human tabid) 



Fi Oi m 12-4 

Dermatopnyte lest medium may be used Id arhufe lepkaf 
Fungal infections Tbs med^jnr conlaire a phenol red indicator 

rti0t hjms red 3S •? dcfiTWtof*Tyte pom ijr>d produces .-jlk^ine 

melabolk products. 


Form* 

1 . Animas Ointment 

2. Dcmi.ilonc Oinimcnc 

3. Piantdog Cream 

Adverse Side Effects 

Advene side effects arc uncommon. 

Imidazole Antifungal Agents 

Ketoconazdle and Miconazole 

Kjerocffliaaole and m icon azole are cwn of tKl- most 
commonly used drugs In this- cLtk, Ketocctnaiolc 
is available in oral and topical preparations, Knd 
niiijcunBiO'le b available in parenteral and topical 

preprlft'll H iftS. 

Clinical I/ms 

There include the treatment of pome systemic my- 

COlic inlectiorks acsi.1 Mime deniiiitiyhyirwfti, ;o wtill 

ns Candida Infection in dags and cats. 

Efattdge Forms 

I Nizoral Tablets (human label)—ketocufiaw)le 

2. Nlioral Cwni (human Label 1—kerocnn^le 
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3, Moniatat (human label}—miconazole 
1 - Conofite Loti™ or Spray—miconazole 

AJwru Side Effect* 

Adverse side effects .ire nut as severe as those of 
amphoemdn B and are uncomiminn Ketocon- 
may produce hepittotoxk i ty. Mieunaiofe 
Eiiriy produce Ci'iehyLihirdia, arrhythmia, fever, nau¬ 
sea, and ihrennhophlebltifi after intravenous jd- 
minist ration. 


Adverse Sick Effects 

These include bone marrow dcprewionj anniiLa 3 

leulcopenia, and thrombocytopenia- Severe teac' 

rioru m;sv occur in patients- ivlih renal in^utln- 
ciency. 



Crisedfulvin 

OriBeofulvin is used primarily in dogs, cars, and 
horses as an antifungal . lr is administered orally in 
the form of a tablet ot powder. 


r ech*%iclcubJotm 

Ketoconazole may cause infertility in male dogs. 


ITRACDN AZOLE 

Itraconazole is the most recently available imidaz¬ 
ole for use in veterinary medicine. 

CiMcd the* 

Itraconazole is used to treai doss and cats with sys¬ 
temic mvoorLc infection. 

■ 


Dtueqjct Fenft 

Sporanov Cwufes fhmVL.ni label) 


Athene Sfdc Effects 

These include anorexia associated with hepartutox" 

icily, iikcraMve denltoihEfr resnlMily from vasculitis, 

aiul possible cacdloreuricrcv- Severe adverse reac¬ 
tions arc uncommon 



FLUCVToSiNE 


Flucytosine is a riungisraric oral antifungal agent. 
This drug may be used in combination with other 
antifungal iiEents for the treatment of suine yeast 

jm 

IWfeCIlQItt. 


Clmfcd! Uses 

Fluey twine is used bo treat cryptococcal infec¬ 
tion, hut if in hi hits the growth 0( Othfct fuILgi 
as well. 

D mage Form 

Ancoburt (human In he I) 


CJiaricul Uses 

Griseofulvin is used to treat dmnatophytosu. 

Duntye Bfrnto 

1. FulvJclndJ/F Tablets 

2. Fulvic&n-U/F Powder 


Adverse Side Effect* 

Advent! .■‘■id l - dhr I s rife MtK£>mnii>i1. 


TzchjiCci&rvy K'otey 

1- CriseoftlMn should ngt bg w^dminktered tn preg¬ 
nant W breeding animals. 

2 Absorption of griseofulwn is enhanced by admin¬ 
istration wdh a Fatty meal. 



Several agents iharr have other lies me abeAktiiie 
as topical antifungal drugs. A topical preparation 
often is used in conjunction with systemic antifun- 

y;„fcl dnjg$ G Himw ithly it;tsJ (cipii v :-,il pT^purafiioiS 

include el doilies id me, Iodine, ndnafrare, benandc 


acid, salicylic acid, and thiabendazole. 


) Antiviral Drug: 


Antiviral drugs arc used to treat patients with 
viral infection. Their uk in veterinary medicine 

r 

is %till limited-, but research is LncteasLtvg the use 

of these drugs riot trcaEmetiE of animals with viral 
infection. Because no antiviral agents are veteri- 
nnry-approved, human-approved antiviral agents 
are used- Antivirals rttfty be used far the treatment 
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of optic viral infection and lumncoplutic feline 
leukemia virus (FdLVj'flBmcLajted di«a». Antivi¬ 
ral drugs are available i-. ir copies] and syftemic 
me. Ocher antiviral drugs char may he* beneficial 
in veterinary medicine include amantadine, g.m- 
dclovir, idoxuridme-, and aridothymidine. 

Acyclovir 

diwkfll Urea 

In veterinary medicine, acyclovir may be used in 
birds Fur rhe treatment of Ftadneco^ djsease and in 

LLiff Kir eoiiimiied feline hctp €9 vitiis iiil-eeliarr 1 4 

the conjunctiva or cornea,, w hen ocher rrearmenrs 

have felled (Plumb* 2 COS). 

Dusmf Fito 

9. Zovirax mblera unci Ciipsufes (la naan Libel I 
2. Zovirax Suspension (human, lubcl) 

3« Zovirax Injectable (human label) 

4- Wlacydnvir (human label) 

AJktu SUe Effect: i 

Adverse side effects include leukopenia and ane¬ 
mia in treated cats. In birds, tissue necrosis can 

occur at the injection sire M this ag^itt is used 
parents rally for Linger chan 72 hours (Ogleabee 
and Bishop, 2000K 

Interferon Alfo-TA, Human Recombinant 
Cimictrt ihes 

In veterinary medicine, interferon alf.i-2A in ad¬ 
ministered orally ro neat cats with nomucDplaBtic 

FeLV disease. 

Dmagi: Form. 

Roferon-A 

Adverse Side Effects 

Nt:« adverse side elfeccs 1'irive I it* tin Haled (Plumb, 

2MS). 



The uic of disinfectants in a veterinary hospital 
ranges from table sprays to premise cleaners 

(Figure 12-5). A disinfectant destroys dheare- 

pYuduelltg Ut2L:n iLjr^ilt'iiiMi'i:-, Of uriOCE ivUlus viruses. 



FIGURE 11-S 

Ttie eflneeniifilJons of dskifecLanb waiy from dlullons that me 
used for disinlecun^ fcenr-els, floors and so forth, to dilutions 
1M und « tttfc so 


li is used primarily on inanimate* objects. 'Disin¬ 
fection time is the time required for a porciculaT 
agent ro produce irs maximum effect. This time 
varies with different agent* but Can he firffected 
by :I f^njs fill Facnirs I^cIl m the lype of iLial I efi;il 
thar L* being JisinfccrcJ, the amount of soil and 
microbial contamination involved, and ihc con¬ 
centration of the disinfectant and its germicidal 

potency- AticUcptics are uwd on livt tissue to 

destroy tnieratiigaitlsiiis. The terms duanfiecrani 
and antiseptic commonly arc used interchange¬ 
ably, although disinfeccii.nts should be used on 
iniiuimyte Surface* (c-g-, Counreitopi, feed bowls), 
where js antlieptLcs are used on living tissue 
{eg,, skin). Table 12-5 lists common products and 
their uses. 



Alcohols such ;§& ethyl; m iso propyl work through 
protein coagulation and dissociation of membrane 
lipids. They arc bactericidal, tubmulocidalp and 

active agftLtwt sume virm^, hue they are not »porv 

cidul or active against riun^i. Alcnhnls do not pen- 
etrare organic material. 
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Table 12-5 Disdiifectant Preparation* and Their Activity 


Disinfectant 

Group 

Proprietory 

Products 

A -i + Iap-i r- 
KlrLi?l Mil l cl 1 Ud LlOrl 5 

Bactericidal 

General 

Vi ruckle 

Fungicidal 

Sporicidal 
at Rcj-om 
Temperature 

Quaternary 

ammonium 

compounds 

Q-Cifte 

Roccal-D Plus 
D-128 

Instrument^ dairy 
equipment., rub¬ 
ber goods 

M; 

u 

to 

N 

F+ienolics 

Paoteck 

Geanser 

Lysol I.C 

Disinfectant 

Spray 

Beaucoup 

Laundry rinse, 
floors, walls, 
equipment 

M 

M 

h 

h 

halogens 

Chlorines: 

Gcick Pure* 

Floors, Spot 
disinfection 

M 

M 

H 

S 


iodopfroxs: 

EJctadmc 

Povidine 

k?san 

Presurgical skin 
preparation, 

Ihermometers, 
dairy operation 

H 

H 

to 

S 

Ghitaraldehydc 

Gdc* 

Instruments 

H 

H 

H 

M 

Chloriiaikline 

Ncfoasan 

Vlrosan 

instruments, surgical 
scrub, dairy 

operation 

M 

M 

to 

n 

.Alcohols 

Isopropyl 
alcohol 70% 

Instalments, 

thermometers, 
skin preparation 

II 

N 

s 

hi 


Mi MixIlthIc activity*: N, tVt> actlVlt]^ I-L high activity; S. ^Ii|d:i4 activity. 


Clmkcft Uica 

These incluJc diGlnfcctLcn of therratHnetm Lind 
instruments for skin preparation and for spot disin- 
focthici- 

Advene Side Effects 

Alcohols can corrode metal and may he drying to 
the skin. 


T'echn&cCan?& hJotey 

1. Iodine (1% to 2%) can be added 1o alcohol lor 

thermometer disinfection to increase te artruit^- 
against spores tmd viruses. 

2. *^cohols should not be applied to open wounds 
.S. Never tne alcohol during (i.e Y as a step in) the 

surgical scrubbing procedure if electrocaLrterv will 
be employed during: ihe surgical procedure. 


Ethylene Oxide 

Ethylene oxide works via substitution. of cell alkyl 
groups for labile hydrogen atom- It sreriUzes i^ainst 

haCtefiS, iunjri, irtld vifuMS- Thl* gSS 7 which slwiLikj 
be handled carefully when used by veterinary per¬ 
sonnel,. may imitate the I uni^s and cbjusc chemical 
burns if skin contact occurs- The gas is ■flammable 
and i s consulmd to be* human carcinogen- When, 

iiiritmiiiiCt ithjeeta are Sltff lined, tills ji-'iS. iiIij&I lie 

used with proper ventilation and ancordinji m 
proper Occupational Safety and Health Adminls- 
tration (OS-HA) standards- 

CJinted L-siivi 

Ethylene oxide is used ro sterilize inanimate objects 
such as blankets, pillows., mattresses, iniE.trumi.-nts 
with LertSWh nJbber goods, thtnuolabilc pigmies* 
hnoks, and papers. 
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AidverH Side Effects 

Adverse side* effects are unrominon if ethylene ox- 

Lde is uis^lI accotdltig tu proper OSH A standards 

and with good venillaffan. 


recJKnCc^i+vj Wot&A 

Specal equipmsnt is required when ethylene oxide 
is used to a stenlicariun gas. 

1. After rubber boots are sterilized with this gas, it is 
best to let them "air’ tor several hours belore 
donning them, to present chemical bums to the 

skin or the feet 

2. Proper ventilation (refer to OSha standards.) 

must be employed when this gas re used. 


AmflldiAjpn 

The mode of action for formaldehyde is the bum- as 
for ethylene oxide- It u nonjcocooiave and is effec¬ 
tive Ji^iinsl bflCWftfir, fiingi, ^pCMTH* and vini.sKs. Jl b 

LOtiiidvrcd eci be carcinogenic to humankind must 
be used only in diluted, amounts, 

Ctnrnof Ust? 

Formaldehyde is used aa a diflknfEciing ipa* solu¬ 
tion, The ga* can be used to disinfect large areas, 
such as a cabinet or incubator. The solution Ls 

appropriate fur instrument diarnrfectLon, Delicate 
irLilnii UerHs may lx.* vapor deiinieCled. 


Techrticicwry Not&fr 

1. For adequate disinfection, formaldehyde requires 
lung contact lime. 

2. Organic material inactivates its effectiveness. 


Aifo-tfT.wi wSuic- Effects 

These include KHtioiiy to skin and mucous. meni- 
branra because of irs strong odotc 

Chlorines and Iodines 

Chlorine* and Midi ties are halogens cli.u inaciivare 
parhogens by oxidizing free sulfhydry] groups on 
bacterial enzymes. Chlorines are bactericidal, ex¬ 
hibit biJi level* of ftCtrvity agfthtst viruses, and arc 


fungicidal and mbnriiW idal unless highly diluted 
Iodines and ludophors are bactericidal, exhibit 
high Level* of setivlcy sgaitwt vltuaet, are iunyiculal 
■ ind Tubercufacidal,, and are effective against bacre- 
rial spores. 

t "limiL'iji 

ChlL&fBiu-s are recnfnmgnded far Ikm, plumbing 
fixtures, spot disinfection* and fabric* not harmed 
by bleaching. Iodine tincture is used far skin prepa¬ 
rations and thermometers- lodophura are used to 

Ji^initH'l llifTrnoiuelKrs,, utensil:-!, Fuhbgf jnciihLi, and 

JLshe* p and far prwuigLcall skin. preparation. 

Dvsoge Kmnu 

I ■ Sodium hypodtlodJK 
a. Cfarox bleach 

2. Iodine cincture (7%) 

3. Betadine surgical scrub 
4- Puvidone solution 

Adverse Side Effects 

TTic strong vapor of chlorines may irritate rhe eyes 
and mucous membranes. Shin irritation may result 

lr 

from folium to rinse a thlcrinc-dislrifcctsd surface- 

Chlcrfine hleachs colored fabrics and is corrosive 
to most metals. Tinctures of iodine contain alcohol 
and are drying to the skin. They stain and may cor- 
rwfc metal- lodopliOTs may corrode metal; iodine 

rtidulHrm «alfi iLiul may uinirt.ii' rtKffll, Ynld lug^li 

concentrarions (3„5%) may irricare living tissue. 


Technlcleu'i?Not 

1. These compounds arc moctwatcd by organic 

material 

2, Always check labels for Mion requirements 

(more is not better). 

3 lodophors are less staining and irritating than 
other iodine compounds. 



The mode of action of phenolic* is protein coagula¬ 
tion- They destroy selective permeability of cell 
membranes leakage i4 cell Constituent* results. 
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They arc effective agninat bacteria, fungi, and some 
viruKS F but they are not sporictdal and are only 
weakly effective against iiGtwnvtlo'peNJ vItususj (e.g., 
parvwijiw)-Cre»l mim he used in soft: water and 
is slow-acting. Organic nwter, soap, or hard water 
(except cresol) does not inactivate phenol ics. They 
hiive high detergency find a residual eHect if ab 
ts iweil uj dry on .-airtiaces. 

GmicnJ Uses 

These include use as b general disinfectant for hum' 

dry, flanr.s walls, and fquajxmt'nS. 

Denote Form* 

L Pnnteck Cleanser 

2- Beeiucutip 

5. Lysul Lt.\ DWnfecrant Spray 
Adverse Srde Effects 

Adverse side effects *rv uncoTrimorh Kit repeated 

itni.fi pmhir'fcEes.l skin ex|lLWLiTL j may rr.sull sn &CCi!fHM r 

la [!■ - n in eIhuc and eventual coatle affects; such ;ri 
neurotoxicity or teratogenicity. 


Te^htxLcloux-& Not&fr 

Some phcnolcs have obicclionable odors. 



Cationic Detergents 

till incam: Je'tergeriE.s C Gift Central* M the coll rnoifi- 

biane and are thought do acr by dissolving lipaiii 
in cell walls and membranes. They are more ac¬ 
tive against granopositive than against gram- 
negative inEamsm*. They flrt hftCteiiCBtACk in 
lugh dibit unis, liui sjHjit'h, viruses,, mycjobscrerLa, 
and Pseudomonas ji-ernginosa are relativaly resis¬ 
tant. Organic Jehris, hard water, and anionic 


soaps and detergents inactivate quuterniiry am- 

m•:irii l i hi £CH'Ilp111m lIs. 


Qirucal Uses 

Three include cfeiminq of Instruments, utensils, 
i rLim iin^ite objects-, and ruhbfT eikkIs. They may he 
used fur Jiurrumanr soaks except for iiihirumunrs 
with ccmcnccd lenses, 


Forms 

1. Roccal D Plus 

2. OCide 

J. IV12& 

Adiwnr Sub Effects 

Advene s.ide effect-; are uiKCnamiim- 


Techtvi&uwvy bJate4t- 

R^d labels carefully because rome quaternary a«v 

mcriium compounds dc- nc4 ettEctwEly disinFECt 
against some common vnuses (eg., parvovirus). 



ChliMhesidine v the rTKtft covAaion disinfectant in 

I Ills ^ftmp. Li'l bin 111 JdiJliuE'Lv, it is h.,icteric i-.l.il, tun - 

gicbdrtl. and active against enveloped viruses (c.g., 
feline infectious- peritonitis virus, feline leukemia 
virus)- Other viiwa, spores, end mycoKicteriii are 

tl“ hi.f ivuly rv>i $ I r i n E. 


Clinical Uses 

These include disinfecting surgical instnimencs, 
unrethetic equipment, jind kennels. It is abo Uvail- 
iihle ;u a surgical scrub and a reat dip. 


Efosoge Forms 

l. Nolvaran cap tabs 
Z. N<ilv;:.iL|erhE oral .sohiilott 

J. Nolvaluhe (lubricating jelly) 

4. Nolvason solution 
5-. NolvaKin surgical scrub 

6. VliWfttl solutiiHt 

Adverse Side Effects 

Adverse side effects are uncommon, 



Soaps 


S^ips, or anionic dccerffems, have only slight bac¬ 
tericidal activity bur are effective in the mcchonk 
col reumwil of rngiiiiisrns. They axe run s|HKrn,id;d im 
rubefculLicid^l and have hmireJ virucidal activity. 
They often contain germicides-, such a s tricloscm, 
thiH.r decrease che number of resident flora afreT 
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REVIEW QUESTIONS 


1. DilkTK-m ivpfc-h iit’ bacteria can hr JLMirtiruidicJ 

wirh the usl* of a_ 

stain. 

2, □raui'pDsrtivt bacteria will stain what color? 

.5. Gram-MgaT ive bacteria Vrill dtain what color? 
I-_is approved for use 

in laming dairy an imills. 

5. _ _____can cause alining 

of teeth in young animals. 

6. _should never he 

given intravenously to horses. 

7- SotlfW :i mi n l >gl y c< i$ ales may lit? 

-eokh: and/or 

_t os k. 

8. GriHoAiKin is teed to treat 


9. A dirufifb____of activity 

is the range of bacteria affected by its action. 

10. Aerobes sire bacteria that require oxygen to 

3. True 

b. False 

11. A fungicidal agent inhibits the growth of 
fungi, 

A- Tru e 
b. False 

32. A bacitTwetarije agent inhibits the growth of 
bacteria, 

5i- True 

b. F a live 

13. DervnarophyiDsiB it a(n)_______ 

skin infection. 

a, fungal 

k bsccerLs] 

c. parasitic 

d. immune-mcdiarcJ 


14- Penicillin-t 5 htrniaihine is a lor&g^aeiang 
antibiotic that is approved for use in dairy 
animals. 

Tn.it' 
h. False 

IS. All the following dfii^js art classified os pL-nieil- 

lins, except_ 

a- cephalexin 

h. amoxicillin 

c. smpici 11 In 
J. cloxacillin 

16 Nax-cel is nor approved fur use in lecturing 
dairy a ni mills. 

rl. TtUK 

bi False 

17 Panmycin is classified as a(n) 

a. penicillin 

b. ccphabupcHiIri 

c. aminoglycoGide 

J. tetracycline 

■ 

1-8, Veterinarians commonly dispense amino-- 

glycosides ro p;iI icn Is walh re 11 ill ic'isul- 

hciency*. 

a. True 

b. False 

19. Etiwfloxaeiti h a_- 

a. penicillin 

b. cephalosporin 

c. fluotrafuirwloxie 
d- tetracycline 

20. Amphotericin B may k u^ed In the treatment 

of mycoric fungal inkerion.. 
a. True 
br False 
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rumen provides a warm,. liquid environment in 
which to live-. Commensalism is a type of symbiotic 

wfcMfcrtwhip in which one syrdNortui l^rwiits, but. 
the other symhwi ll i is nan harmed. An ecample erf 
commensalism it mistletoe growing in the lop erf 
a tree. Lastly* parasitism <x:curs when one specie* 
live? at the expense i^ im«it:her- An eamupk iJ pwrft- 
sUbm id I'^durris iui!^ti ihai live in ilu cecum of (he 
canine.. 

Sometimes, an animal may harbor a parasite on 
or within its body that is potentially pathogenic, 

I 'lib I he : ini mat dors i kiI fxluhil any OtlWaTcl si^i o 
(i.e., clinical disease) erfpatiisirism. TTiis. is known ;is 
parasitiasis. If, however, the animal] harbors a para¬ 
site on nr within its KsJy, and injury occurs to the 
animal bt CSuufrc erf the parasite* this is Icnnwn ns pair.i- 
sitittU. J-iLfitsitHs hvitni .Tii i lie latcH cfe erf an ; mi uni Is 
hxly are known an ectoparasites (e.p., fleas, ricks}, 
and parasites living on the inside of an animal's body 
are known »s endtipan*sites {e.g., cimine heart- 
wortra.)- An mlnwl whh ^ top ire* is wild w be 
infested, and an animal with end. •parasites is said to 
he infected. Sometimes, a parasite may wander from 

its normal location in the host's body to another 

■ 

location where it dlOCS not nonnadv live- Tlu'se pftttP 
sins are said m be aberrant (erratic). Akhnugh most 
veterinary personnel use the lay term given ro para¬ 
sites when speaking with a client, ir is important for 
veterinary technician? toknuw the genus and specie? 
cfc'iit'ie of ihe ilu k*I CLMlulbinl par.ii.si (ta as well. Tile 
Llnnaean cbasiAcaiion schema is fundamental in 
keeping parasite* organised (i.e., kingdom, phylum, 
c 1 bh p order; family, gem, and specks). 

Eii.tb parasite hftt its Own individual life cycle, 

which may consist of several status. Every paraaiie 
has at leasr a definitive hh*t and, depend i os on rhe 
species, may have one or more in termed iabe hosts. 
The host that contains the adullt («sudly irutunO 

si: 1 ntf of" lhe pilJiLiiile is known, as the Jtfhnilive lunl. 

aod the hi Kit that contains the immature (nut sexu¬ 
ally mature) stage of the parasite is known as rhe 
inrterurediate host- Knowing the life cycle erf para- 

sites lidpft voCeriruinans JetermLfW which tlnijis In 
use and how many doses will he needed to eradicate 
rhe parasite from the hose nnimnl* body. 

Sttnc parasites huve zoonotic potmliaL This menus 
they nw he tnin-Mni^ihle from mimals to humans. 


Veierinari 1 lechnicHinE- should be iamilknr with which 
primates have this ability si they can pTupedy educate 
clienl.-s. Kxanigies itf |T : mni l^s with zixyniHiL |-i - :cfrLl i-il 

include Tcdsoplxiina flowlx, Tti'chiiwlla ipitiulo, Aneyltjs- 
toma CBTimuTJi, aod Tx&tirrci confs (1 lendrbi, 2 C 06 ). 

The Companion Aoimal Parasite Council tk- 
timmemls fecal centrifogfttifttl techniques Co S.tCU' 
rarely diagnose endiipanislnsiii. Add I Mi maIIy, the 
nmounr of feces collected tor evaluation is impor¬ 
tant and should consist of tit leasr l pram. The 
specific gravity of flotation solution is equally im- 
portant, in ch^t idually il should be 1.18 fii 1.20 

(Companion Animal Parasite CmuicilSfleapcvet. 
orgfde fault, asp ?p = l lame b 



Educing dents about how to collect 3 freshly varied 

fecal sample from a pel: mil result in more accurate 
fecal evaluations. (Tel shem to bring a sample in a 

zipToc bag to each appMrtrorrt the*- pet has.) 


Ectoparasites represent an ongoing problem faecd 

by enmpaoLon animal and lives cock owners. K LLfcicf- 
ous products ore maoirf.net ared tor the removal of 
fleas aod ticks from on animal's body. Since so many 
products i* re- Enraikhle, veterinary techoidan? play 

on tmponani n>le in tdumli'tg clients .ilmul the 
c-ff'ectiveiichi of each produce. Client education is 
important in the area of ectoparaaiics because mi&- 
uw of over-the-counter insecticides can He laJtaL 

Clitti ti diinild I’R* tnij^lit ti> ii-slc vftt!rii\;ir|i' 

about the eorrecr use crfahainpocB p d ip>s t spraya,, |U>w- 
deis-, and topical parasitic ides (c.g. b fiproni], imidn- 
cli.sprid) hdi.ne a puidiaae is made. 

P«Ti*siti>li>ev i s ii friviniirinu: mhject. Hctvk-vut, fox 
uia l-h cl itn i i.i, ii is nut lascitirnin^ at all because ihey 
just want fltc-ir jx:r m be free of worms and. hijjjs. Ic is 
up ro veterinary personnel to have knowkdf^c a haul 
available ponJiMts and to TememKT that—ss ecch- 

nultagy evolves Irffe h mik learning trui^i h piirstjeil w i 

that porafeaalanaLs can remain current with how each 
drug or pcirasisicidc wi.wki. Veterinniy persimmel have 
a Jc^uhk; responsibility h-Nratise ir is up to us to protect 
hnth pets awl their owA&n fn^n thciw piimsites with 
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Booiijotk potential^ and to educate clients accord¬ 
ingly. VetwinHTT medicine truly has a twofold 

puipose: the ruttJlcfiil weattment » t ahrm^ tftid 

ptoMedrm of the public from health rides- associated 
with Boenjotk diseases and parasites. In some ways, 
veterinary medicine is more important than human 
medicine when it is Cotteidmd fotfn thi% ttfitfdpoint, 
heCau^ il repfeMfilLs lilt IfcrM defen*? ill I Ik: pnaec- 
cion of human halih Reading package maera helps 
veterirary personnel to understand how a particular 
drug works. Tables 13-1 to 13-9 litf products end their 

umhs inr VririiMK iifsef in-*-. 



EndnpSJaaJras found in [lie ptiulnttfllnal (Gl) 

tracts of animals benefit not only from chc food¬ 
stuffs the animal ingests, hue from body fluids (c.g., 
blood) as well. Hones with increased numbers >.4 

e 11 l k ipu i r; I mi C *: s ill I lit (31 ImCE il'iriy tit vt-hip l'siIil',. 

Puppies and Litre ns with Increased numbers of 
intestinal parasites may develop fetal anemia if not 
Heated l- i it I y. Adult hrartworms can cause disrup¬ 
tion tci the nnriiml ffiOv&ptent of blood within the 
heart chambers, resulting In clink a I sign* similar tl> 
congestive heart failure, Without treatment, a dog 
with active hcartwonn infection will die 

In the following section» some the m<*st cam 18 

imm uikElielinjnEicN milled in veterinary pn-lCMCe kxliy 

are discussed. As a veterinary technician, you may 
come into contact with products not mentioned in 
this section. The charts in this section list various 

prildutf.^, their |t;k. 3 p n^in^s, and their Hleutivenr.vf. 

Since anthelmintics are so numerous, many vereri- 

f r 

Italian* keep i.:»nly a few products no meet their needs 
and to limit inventory. Same product* arc available 
under nmtly different nmm Experience will piu* 
vide familiarity wilh v;irnn*i available liramls. 



Beunmidai&fes 

Benzimidazoles interfere with the wot mV energy 
level on a cellular base. They bind to beta tubulin 
ami prevent its entry into microtubule* that are 


needed for energy metabolism. Without energy, the 
worm dies- 

DfHHqp Fornu 

This class includes the following products! 

|. Thiabendfliok (Equirule* TDZ, OAuiinjk) 

2. Qxifendwk (AnthelcLde EQ) 

3. Mebcndaiolfi ( Telman, Tclmimic) 

4. Fenbendaaolc (Panacun Safeguard) 

5. Cambendaxole (Camvet) 

6 . OxEendazak (Etemelmlin, Synatuhte) 

7. Albendasole (Valhaaen) 

Clinical l/«3 

FWniiinkti+oks <ue incd in the following specks: 

L. Homs, Effective against scrongyLea^ pinworms, 
and ascarids 

2 . Crtnfe. A sea rick, several specie? of strongyle? 

iind Lilhtir HOfWIrdh wnn'i'in; sJbffldflwJk ti ril.vi 

effective against adult liver flukes and tape¬ 
worms; fenberukule h also effective against 
lungwurms 

i. 5Wef« curd gow. Ascarid.-a, several spsclwof 
htrongyles and nfher stomach worms; Panacuf i* 
also effective against: lungwarms 

4. Dogs. Hookwormfi, roundworms,, and whipworms;, 

some are effective against "RsfiM hut 

n« D. etuiifium 

5. Swine. StmjgytMiM and lungworms 

6. Many of the benzimidazoles are used as anthel- 

■ 

mintics for exotics such as snakes and birds. 


Adtnft-Stf Siclfl Effect* 

Then: axe uncommon hut include vomiting and 
diarrhea. Mebendazole has clinically produced 
hepulotoxicity in dug*. 


T&chvuotii#vy bJotM" 

L Read labels arefuiy re^ardiog use in lactating 
dairy animals and animals to be slaughtered. 

2 None of these products is approved tor use in 

C315, 
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Table 1S-1 ParA'.ilii’iiJrh UhJ fur TkaEITWAI ii'id CtliUTiJ uf InlirnJ P;ir:ihiEi-H iii Dupi Mridl Cfi[h T 


PARfrjfEE 


PfUR 

fiMfdCWUb, 

JtaUHlMdfJSl 

Araj-rtiffoDiq, 

UACmflfW 

SCmiqifMfei 

BAJihhIj 

CU/^ikLTnf 

Aduhi 

Ll.I-4A.Uv.Li 

MtuulftifiK 

TCKtTW 

&ip>Yk&W& 

GkifcMp 

CwnUto 

flfcendude 

+ 

4 


4 

—i 

— 

+ 

— 

+ 

—i 

Air|i|(i Mr 

— 

— 

— 

— 

— 

— 

— 

— 

— 

4- 

!5giimWc 

— 

4 

- 

4 

- 

- 

- 

— 

- 

- 

itrd'od'bridc 

CidiaEphBi 

— 

— 

— 

— 

- 

— 

4 

4 

— 

— 

Did-krcpbBtf 

+ 

+ 

— 

— 

- 

— 

4 

4 

— 

— 

lArtrt 

□thfenm 

+ 

4 

— 

4 

— 

— 

— 

— 

— 

— 

Cidhyfcafcanure 

4 

— 

— 

— 

— 

+ 

— 

~ 

— 

— 

EpppunH 

— 

— 

— 

— 

— 

— 

+ 

4 

— 

— 

Fdtomd 

4 

4 

— 

4 

— 

— 

4 

— 

— 

— 

Favh d. jy.itkjj ai ict 

4 

4 

— 

4 

- 

- 

+ 

T 

— 

— 

Fen iwnda zoic 

+ 

4 

— 

4 

~ 

— 

+ 

— 

— 

— 

FwsdUdvw 

— 

— 

— 

— 

— 

— 

— 

— 

+ 

— 

InPTntp 

4 

4 

— 

4 

- 

+ 

— 

- 

* 

— 

Mebafciuafr- 

4 

4 

- 

4 

— 

— 

1 

— 

- 

— 

Mdiiemnt 

— 

— 

— 

— 

t 

— 

— 

— 

— 

— 

dfrydnrffeiide 

MetuiiJainlc 1 

— 

— 

— 

— 

— 

— 

— 

— 

4* 

— 

MitMi-jri'i ini^> 

t 

4 

- 

t 

- 

1 

- 

— 

- 

- 

W-Eniyl chloride 

4 

4 

— 

— 

- 

— 

— 

— 

— 

— 

Nrrc«zr»e 

4 

4 

— 

4 

- 

— 

+ 

■+ 

— 

— 

Qpj.npAn.fep 1 ' 

4 

4 

— 

4 

- 

+ 

— 

— 

— 

— 

1 1H1 r,4 rl Im ftH IT *> 

P^pAltfi’H Uft> 

4 

— 

- 

— 

- 

— 

- 

— 

- 

- 

F'nniqjrtri 

— 

— 

— 

— 

— 

— 

4 

4 

— 

— 

PtKiqHnteVPpsntd 

4 

f 

— 

— 

— 

— 

4 

4 

— 

— 

QHNWt 


t 

4 

- 

f 

- 

— 

t 

4 

- 

- 

pznwtfXj'Wwmd 

Fyrnrtri pameabe 

4 

4 

— 

— 

— 

— 

— 

— 

— 

— 

OjrtKfew 

— 

— 

— 

— 

— 

— 

— 

— 

4 

— 


SdOTHBI 

+ 

+ 

— 

— 

— 

+ 

— 

— 

— 

— 

Sulacuz rie/ 

- 

- 

* 

- 

- 

- 

— 

- 

— 

+ 

birethcprir 

5uTsfr*WtWw^ 

— 

— 

- 

— 

— 

— 

- 

— 

- 

4 

Pizbcndzuelc 



+ 
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Td bid 13-2 Pj-rukidduh Lljnhi il'i TrL-jfi In cl- rfi.il P.icy.-sirL-t; in Hoku 


Drus 




PHEA^ITF 




CflrtC-Jlip^JlUlT 

ATCUJldx 

Sr/vffgyhis 

vaigsris 

Sirangpitu 

if- *fcjl t iT.l ITS 

Small 

Strangles. 

Pinwnnms 

Strong yiuidc 7 

Ciin"hf!nd.i7filn 

— 

+ 

4 

4 

■f 

4 

t 

Dk.1ikm.Tji, 

+ 

+ 

4 

4 

4- 

4 

— 

ftrtflrrtfl 

— 

+ 

4 

4 

- 

4 

m 

4 

REnbendafflote 

— 

4 

4 

4 

+ 

4 

4 

Iwi'iTiftriin 

+ 

+ 

4 

+ 

4 

4 

4 

Maiidedm 

+ 

+ 

4 

4 

4 

4 

— 

Oiihnrdiijci c- 

— 

+ 

+ 

4 

4 

4 

4 

CWtefldLasrit 

— 

+ 

4 

4 

4- 

+ 

+ 

Pftflmjthijjimr 

— 

— 

4 

4 

4 

— 

— 

RpcHore 

— 

4 

— 

— 

4 

4 

— 

Pyrantel lats 

— 

-1- 

4 

— 

4 

— 

— 

IhUbenda»le 

— 

— 

4 

4 

4 

4 

4 

IN na pn di nde/p pnz np 

— 

+ 

4 

+ 

4 

4 

m 

+ 

Thiflfctfi da mteyMdikHto n 

+ 

+ 

4 

4 

4 

4 

+ 

ftrhkirfnn 

+ 

+ 

— 

— 

— 

4 

— 

Thchlo rfcn/pkie^atNaeifte/ 

4- 

+ 

4 

- 

4 

4 

- 

piperarine 
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from MdOtmin EH. Bbocn JMi Cllnic.il in Amt. far vmmuv ledunkiaea. *d % FhlMe^hki. 2002. Wfl S«undcii> 


Copyrighted material 


■C.C.J rfrug ap|nad|viiv O asjdpio 







fable 13-3 I'arorfmddi. 1 ? Uwd trtal Internal L J arnHtt3 in 


i ^hL'tpt and {Jews 


Druf 







RUUHIfl 







##owu on- 

CihjJH 

Oalrr- 

J nym 

■i tumgy (u 

LUJIUFfTiT 

Ngwmhf- 

tfir&Ui 

SBfwW" 

faltfe* 

Bkwi- 

Immuura 

Tritthrth 

fltaqpft a- 

L 0 _ LI u u 

tfetyp- 

1. iTil'J.Z. 1 V 

Afeufurfa 

Firuitlki 

CueckHc* 

Abffdkuk 

4 

4 

4 

4 

4 

— 

t" 

— 

4 

+ 

4 

+ 

4 

— 

Anfidum 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

flihMvij-Mi 

— 

— 

— 

- 

— 

— 

— 

— 

— 

— 

— 

- 

4 

— 

Dccoqu-nzia 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

+■ 

krbeniasete- 

4 

4 

4 

4' 

4 

4 

+" 

4 

4 

4 

- 

— 

- 

- 

Hi tart ■'I 

4 

t 

4 

t 

- 

— 

— 

— 

— 

— 

— 

- 

— 

- 

hamccUi 

'+ 

4 

4 

4 

+ 

+ 

r 

- 

4 

+ 

"+ 

— 

— 

- 

limlwi* 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

4 

Lrambdi- 

4 

4 

4 

4 

+ 

+ 

r 

+ 

4 

*t 


— 

— 

— 


4 

4 

4 

+ 

4 

— 

+■ 

— 

4 

— 

■+ 

— 

— 

— 

Muvni 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

+' 

Uordrtil 

4 

4 

4 

4 

4 

'+ 

+■ 

— 

4 

+ 

-* 

— 

— 

— 

tsrliDije 
















4 

4 

4 

— 

— 

— 

— 

— 

4 

— 

— 

- 

— 

— 

iJiDnaTutes 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 



4 

4 

4 

4 

+ 

+ 

4- 


4 

4 






1-, Iivlii-.II« .1 f.»r IJW ; -, noc hidKVnJ h -r 
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fabli 13-5 Used iv Tint InlHmall Ptauitei in RL-ptilra 


LTi 

■y- 


PWfcJBirE 


Ones 


Lctupa rabies Nematodes Tram a tad £3 


tcstadc-s €ryp^QTp<frf<Sra 


£d *rfdfa 



and IrichurncRnd^ 


riWrondas^e (Flagyl) - 

Hurnadri 400 - 

(Pdrorlitriivtn) 

n®k|U»Tftl (PfQ net} 

P-sbinlifl plus- hszqufffld — 

(Vermin) 

Dchtarvas <“adt) — 

Lmmiwlt 
(Irani teal Ripemalj 
Thownairdc 
iThibttiidfe) 

Fenber«d^5k- 

(PdPdDLr) 

fWtabnrdun c- (inl-nin) — 

lverrntK.liii« fhrOrtW^ + 

PthkiToninif iodtff — 

(DiJjSrt) 

Vapory Strip + 

(many 1 r.irin names) 

SUfanranuine - 

(many 1 r.idn names) 

Sj(dirWilld.!i:ilf (rtlflUy - 

iTidf namps) 

^iPKfaMJfUflie (Aim) — 

Tri-ndhcprirr. pl.is — 

5dfadlaare 
(pH ri m. I ri 3 ri s «n) 


f 

f 

t- 

r 

+■ 

+• 

4- 

f 


+ f 

+ + 



+ 

4- 

+• 

4- 

+• 


+ 

+ 


fcJPv-_l n l-_ — m dM dkiliii*. 

* Di> iuc me in duknlmh Cdnir jIiiJLiKcJ In iriimnlj dun Iioti- bttrigiven Ji iivjsm ar wUI peceive «ikce|3«rn u ul-.ii li 0 fkr«rs of «iJ min Inrai1 a n ci KaifMUln. 
]>ii:i Jnira fi-pr FL Hjvptile cam, )l^4u City K|, 1W1, TEH. Addioriinra. 
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Table 13 -* ParJSitidslea Lifted fur Control nl K.vturifciil Parasite* mi Dii^s :liiJ Cats 


PARASITE 


Drug 

Fleas 

Lice 

Miles 

Tides 

Allethrin 

4 

- 

- 

—■ 

Amartraz 

— 

— 

4 

— 

Cartwril 

4 

4 

4 

4 

Chlorpvrifos 

4 

4 

4 

4 

Cythinate 

4 

— 

— 

-- 

d-Limoncne 

4 

4 

— 

— 

Diazinon 

4 

4 

— 

4 

FenChion 

4 

- 

- 

- 

Fipronil 

4 

4 

— 

4 

Imidadopiid 

4 

4 

— 

— 

Ume-suikir 

- 

- 

4 

- 

Lindane (net 

4 

4 

4 

4 


legal in united 
Slates) 


Parasite 


Dm; 

Fleas 

Lice 

Mites 

Ticks 

Linalaol 

4 

- 

- 

- 

Lulenuncn 

4 

— 

-— 

— 

Malatfiion 

4 

4 

— 

4 

Methytaftymate 

4 

4 

— 

4 

Permethnn 

4 

4 

■— 

4 

Phosmel 

4 

4 

+ 

4 

Pyrethrins 

4 

4 

— 

4 

ResmeChrin 

4 

4 

- 

- 

Rolenone- 

4 

4 

■— 

4 

Sfilamedin 

4 

— 

+ 

4 


4,, Jndiciucd ii'jJ u»e; ™, mic inditiiiCL'd t*sr im.*-. 

FpjeiI McCurnin DM* Baurrt JM: Clinical [Hitbiwfc fa ■retain. Try tedmicimai od S* PhihiddplLm, 2001, 
Wft Snundm. 


Table 13-7 p^irkii* for Control 

Lif External ParauLtea lmi Horse* 


Drug 



Parasite 


Lice 

Flies 

Miles 

Ticks 

Maggots 

Coumaphns 

+ 

4 


4 

4 

Malathion 

4 

4 

4 

4 

— 

P£fTT*lhiin 

4 

4 

— 

4 

— 

Pyrethrins 

4 


— 

— 

— 


■. IndiLiiCL'd Ivr iik; , hue iniicntL'd h:ir iisl 1 . 

Ffunv Mi/Cum In DM, Basm JIM; Clinical c«ci*ook fur 

VL'CLTirun.’ technicians, ed 5, l^uliiiidphi.i, Z002, 

WB SaundcTC. 
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Table 13-JS PinaMeMm Uwl C-OF CmUtfOl «>C F.*li.-rii:il PfemilCg. «fl Cai/lfc. ?li«. tT- Htiil LkihI h 


Pmwsfte 


Cattle Hem Face Other 


Other Ear 


Other Sheep 



CarhaH 

m 

4 

4 

4 


4 

4 


m 

4r 

* 


■CajmaF+>35 

4 

+ 

+ 

4 

4 

+ 

+ 

4 

— 

+ 

+ 

4 

ChlOd^iM 

- 

+ 

- 

- 

- 

4 

4 

- 

- 

- 

- 

- 

□khJoniDS 

— 

+ 

+ 

4 

— 

— 

— 

— 

— 

— 

+ 

— 

Famphw 

+ 

— 

— 

— 

— 

4 

4 

— 

— 

4- 

4 

— 

Uncamedir. 

— 

— 

— 

— 

— 

+ 

+ 

— 

— 

— 

— 

— 

Ffcrthton 

■S’ 

— 

— 

— 

— 

•f 

4 

— 

— 

4- 

t- 

— 

Fenvderabe- 

— 

+ 

+ 

— 

— 

— 

— 

— 

— 

+ 

— 

— 

taimedln 

* 

- 

- 

- 

- 

- 

4 

4 

4 

4 

4* 

- 

MrthcnycHw 

— 

+ 

+ 

4 

— 

+ 

+ 

— 

— 

+ 

+ 

— 

MfflWedn 

+ 

4 

— 

— 

— 

4 

4 

4 

4 

— 

— 

— 

Pcmelhrir 

— 

+ 

+ 

—- 

— 

— 

— 

— 

— 

— 

+ 

— 

PhMWt 

* 

+ 

— 

— 

— 

+ 

4 

4 

4 

+ 

t- 

— 

Pyprthrins 

— 

+ 

+ 

4 

— 

— 

— 

— 

— 

— 

— 

— 

footamne 

— 

— 

— 

— 

— 

1 

4 

— 

— 

— 

— 

-t 

TricH ertan 

4 

+ 

— 

“ 

4 

+ 

+ 

— 

— 

+ 

+ 



+ , Ifi Jiil.iTrJ 'foil mt - r DjX cpJi-.jIliJ for UM. 

Fin UcOinvki DM-* Bum-ct JM; Onml ccnbcwk: fa ivK-nrury wchnictare, td 5 , Fhlbdulphto. HWJ, WB Sdundtfii 
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Table 13-9 Parasii&ddes Used fur Control 

of External Parasite* on Swine 


Drug 


P.fl 

JMStTE 


Lice 

Flies 

Mites 

Maggots 

Coumaphofi 


■F 

« 


FtfllhiOrt 

+ 

— 

— 

— 

lyennedin 

+ 

— 

+ 

— 

fi/lalatihbn 

+ 

— 

+ 

— 

Melhnxyzhbr 

+ 

— 

—■ 

— 

Permdliri 5 i 

+ 

+ 

+ 

— 

Pyre^hrins 

— 

+ 

— 

— 


*Jn JiciuihJ ii>i use; , tv.ic indiciicud for ihe. 

Etckh McCurniti DM. Btwn JM;Oknlcal cttccboolc few 

vcfolnpry w^hnioiarv:, *d % Phl1wfclphlB P 2002, 

S*. 1 ' Fi- $ □ und l' ru. 



Or^an l> pI n i.sp1 1 a[es constat of a group of insecticides 
kfaai inactivate acctyldioliiKstcrase. Wiihout this 
enzyme, piurait-es (especially ectoparasites) arc 

unable to move because these*- chemicala %t*ip nerve 

tfansmihftioi.t. Many of these pesticides rend to 
break down when exposed to lii^hr, air, soil. and 
other cm v iron mental factors. However some traces 
hiive been tn^wn to he residual in JrinHnu water 
;inJ food- Alrhinijrli they n'uiy dejrr;bde fiill'iur 
quickly, theie substance* have a lii^h level of tnxic- 
icy and may cause problems in people anJ animals 
estpvwd to l-iirue daws, SLUDGE is a good mne- 

ititiitic t<i use hir ttratrabtfing the effects oi toxic 

JDoes ofthese dru^s; salivation, kcrima/riim, icnlna- 
don, defecation, Gl upset, and emesis. Actopinc 
may he used as tin antidote, 

Drt&qgi* Edmrruf 

This class includes the following products: 

1- f TrichUirfon (Combot, Pyres XE 3 EquibotTC) 

2- Cdumaphcu (BaymLst P Dairy Dewornwr EX 

Dumhla) 

3, l laLomn (Losctn) 

1- Dichlorvofi (Tast, Ataard) 


CJaiaicciil Uses 

OrgainophosphHtes me used in the following species: 

L Horses. Effective against bars, roundv/omu K 
scTfuipyles, and pinwemns bur less effective 
against Strcmgfioides 

2. Cjudtf, s^u'cfi, fliklfiMW, Strungyltt 

i. Dog* Lilts. Hookworms,, finjndwnrro^, 
whipworms 

4, Surifif Ascnrids, whipworms, nodule worms, 
strongylcs 

Adthfifse £ide Effect* 

Adverse side effects include these expected with any 

crganjopliosphaftc poisoning; cKonsive salivation:, 

vomiting, dimthta, muscle tremots, and mm. 


Techrdcian*y k'otv-y 

1-It is- very important that these ftnthelminftics not 
be administered concurrently' or within a few 
days ctf llxr use oilier chohnesLeriKC inhibitors-, 
other organophospAates, soccinyltholine, or phe- 

nnthiazine der’walime agent?, 

2. Atropine and praldoxirnc: (2-FftM) arc- antidotal. 

3 He*d labds carefully regarding use in lactating 
dairy animal? and animate to be slaughtered, 



Forms 

This class includes rhe fulhnwinp pn.Klucts: 

1. Pyrantel pAHWGte {lSl^rnt:K, Stran^id'T, 

Amhelhan) 

2, Pyrantel (antra re {Banminrh Ai \ 

I, Morantel tartrate (Ncmatcl, Ruinate]) 

CJinied U«J 

Tetnihydropyrimidines are used in the following 
spec ks: 

1. HiJTVtvS. A.viriridi, si r-nriin , 1 Il j .s, pinw^ncis 

2. Garde, sheep, and gouts. Stionayles 

i, Dogs ii?id Lilts. Hc»lLWDinnB h roundworms 
4, Swine Roundwoims, sHongyles 
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2, Swme- OaBtrointcstirial roundworms, lunp- 
wvnm, k idnsy worms,, sucking Licc P and 
mange iniicj 

Adverse Side Effects 

These are uncommon. Toxic sipns include mydiia- 
«s P aJt&xiA, treffljftri, and depnraiun- 


FecImicio+vV AtetEA' 

1. Mihtxjtgh nci approved, tournee is sometimes 

used for the treatment ot ear miles in cats and 
scabies in do^, 

2. Because of the small amount of medication in 
heanworri preventive^ crumbling or breeding c4 

the tablets or use of a chewable verson is not 
recommended. 

3. ftead labels carefully regarding use in laaating 

dain, 1 animals and animals tor slaughter, htacidec- 
tin is approved for use m dairy cattle ol all ages 

and at all stages of lactation, except for veal 
calve?. 


Other Agents 

Piperazine (Pipa-tabs, Pip-pop 320) 

9. Dop -an d cats. Roundworms 
2. Used effectively In cooties eakH as birds and 
■?nake* 

T Go 01 men Ly ooflibktwd h large-miml Lfewamt- 

era to broaden it* rpecmini and enhanoe its 
dftcacy 

PR AZIQUAN TEL/PVRANTEL PAMOATE/FEB ANTE! 

(Drontal Plus) 

Dogs. Ir b effective for the removal of tapeworms, 
hookworm?* roundworms, and whipworms, 

Advene Sufi* Effects 
These are uncommon. 


Te<3xn£cCa*vt Matey 

T. Do nw use in* dogs ■^weighing less than 2 lb or in 
puppies younger than 3 weeks of age. 

2. Do not use in pregnant annuls* 



Druip need br rjeaiing tapeworms have gnarly im¬ 
proved over the years. These newer agenrs are more 
effective and do not neces-sir-nre fasting before thedi 
adhrtktflBtratkrti. 

Bunnmidim (Scal&ban) 

1. Dogs. T. pH^bnms, D. cunnruni, EdianoroocKS 
granuJasira, and EdkmdtiMSu mutetH/wIan's 

2. C ’uLv. FT L’l'jrifrtuprt, Tiuriiu: Ji^wiilg/tfnilut 

Adumc Side Effects 

These are uncommon but include vomiting,, -nr- 
oncxiu, diiirTheu, unJ lethargy. 



L No adverse reactions have been reported in 
pregnant or breeding animate 
2 This product is not fer use in poppies younger 

than weeks, or kittens. younger than 6 weeks of 
age. 


Epsiprantmt (Cestex) 

1. Dogt. T, ptsifijrmis and D cnninimi 

2- CrtU, T- (flenw^Mui and IT CcffWiwm 

Aduene Side Ef^cts 
These are uncommon, 



A 


) Antitrematodj 


Clorsulon (Cumtrem) 

1. Conic, Liver flukes 

2. Effective a&a.in&t iinnwture and adult flukes 
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Aft-lied Ph.-lFlhacoloqy for Veterinary Technicia™ 


Adverse Side Effect* 
Three on? uiuTmmnn. 


r echtxCci&rtfy Note# 

1. This proi.lL.ict k> nor approved for use in female 

dairy carle of breeding age. 

2. Read label regarding use in animals Id be 
slaughtered 


Albendazole fVafbiizen) 

3. Ciiitte. Liver flukes 

2., Effective Against adult flukes and many intesti¬ 
nal worms 



Praziquantel may be used for lung flukes in dogs and 
cars, 



i 


pi cal Solution 


Bra d^pside/Prailquantel (Pro fe nder} 

1. A topical M-lutitifi IVtt the iteftim#iti and control 
of hookworms, nuiiidwnrms, and Eapemnmu m 
cals '& weeks of age or older 

2. Emodepside is a cyclic dcpsipeptiJer 

5- Praziquantel 'wm iwquiiuuLinc Dwtoowfe, 

1- To be applied every 30 days fin preventive 


purposes 

5. Some clients may elect to use ch is product 
instead of old meds, which may be difficult for 

them to adfflini&tet to tbefi" €M- 



PmloiL&'i j'ltfe 5; Ingle-Celled orplfilsms Qinuld at van- 
lujs body hires char have the ability to replica re 
rapidly. Cocridin and Giardin are the protozoa that 
are most commonly associated with diarrhea in 

many .ypvcir* of ririinirils. l\irin:o;L art: ickikI ■. !;-ni - 

monly rransmitsed via comam mated feed and/or 
water. Prevention of these parasites includes pro¬ 
viding uncoritaminafted food and water and chan 
huusing and tvtmhne iiveTcrowJing. A vaccine m 


also available for the prevent km of giardiasis in 
dogs, BflbeM is a hennatersoan (i-e- a prutosoan) 
that is transmitted by ticks and uifocts many sptebts 
of animals. An miserable treatment for babesiosis is 
available for dogs. 



Protozoa 

I. Monensin (Goban 60), Turkeys ulvJ 


chickens 

2- Amprolium (Corid), Calves 

3- CLopidol (Coyden 25). Chicken* 

4- DLdaairQ (Giruor), Honu 

5. Maduramiein ammonium (Cygro Type A 
Medicated Article), Chickens 
ii- IVciRuinate (I5eccu\). Cattle, ciilvre, and 

goats 

7- NaraBin/nLcathaiine fMaxiban 72). 

Chickens 

8- Ponaniril (Maicjuis), Hoots 

9. Robwldtrw hydrochloride (ftokenz Type A 

Medicated Article), Chickens 
10 Sulfadimethoxinc (AlKm). Chickens, turkeys, 
djq^p and cats 

Adverse Side Effect* 

These are uncommon, 


Techmjcu^v y Motet 

Re^td labels carefully regarding use in food-producing 
anmals and animal "□ be slaughtered. 


Drugs for Treating Ciordio 

1, Metronidasole (Flagyl)* LXjgs and cats 

2. Albendazole (Valbaren). Dogs and cats 

Adverse Side Effect* 

These are uruzommon, hut vomiting and diarrhea may 
occur in some animals mated with metronidazole. 


TechtvLcCa+vy K'ot&y 

Metrcmdazole is rat recommended ter use in 
pregnant animals. 
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Drugs for Preventing Ctonfta 

A yhcctug for dogs is available ba an Bid in the pre¬ 


vention id IruniiML tjJrtfcJm Iflfectkm :■ r k.J for ;i k^lI ijl:-- 
dan. in the* duratbn at" cyst hheddinw. This vaccine 
is administered suhcumuMUslv, and a booster is 
given 2 to 4 weeks after the tirsi vaccination. 
Annual ifrrtJtCita.tiofi ii recommended. 


Dosage Form 
GiardinVax 


Aik*™ Side Effn-ls 
Thug are uncommon. 


Technician^y iVafe$- 

1. Mdy be used in dogs 0 weete o\ age or elder 

2. After exposure to Goncfej. some vaccinates mary 
shed cyst. Clients should be educated regarding 
praptf hygiene arid sanitation practices Lo p*e- 
uwi zoonotic disease 


Drugs for Treating Babesia 

Imldocarb diph3f«LLH i i;ste is available far the truar- 
menc of clinical sL^ns of babesiosis andi'Vtf evidence 
of Babesia organisms in rhe blood- This product Ls 
indicated for use in (fogs, and treatment wnrista of 
two iiljtfCI inr'L> giver'll lO'tfi a 2 --week iriturviil. 

Dosage Ftnnn 
Imiml 

AJwru Sikie Effects 

These may include injection pain and mild cho- 
hnevgic sfens such os siliv.fliLon.s nasal drip-, and 
vomiting. Other few common side effect? include 

punting, restlewitle.-ks,. diarrllir.'u and mild mjeCliLHl 

site inli.imniation, 


Techfti£iGL tvV frjot&fr 

Severe cholinergic signs may be reversed with 
atropine sulfate. 



H^iirtwncm diftSBC is CtUftfrULtnly IlmiiilI lltTOi.igJ'IOUI 

rlue Umted States. This disease primarily affects Joy* 
Lind wild C'jwiidac. although cats and ferrets also ntiy 
become infected., D, wnmitis is the hhuLnl nemutixk- 
th-it mm heurtwarrm Jiw?yE?e. Ai.withtHfa'ili surma re- 

condition (tamiarly knrwn ;ci /J^tauinenid ftCi/naWml 1 
(1 lendrix, 2C06} is a subcutaneous fikifll nematnde 
thac d«ccs not require Tre-armcnt because it is non- 
pirhi.sm.Tik’- r^mTitiijn is the key ward for cnntnfling 

hteiTlvv.inci ihstiiLSif. Hi ij£* rial an ;in :tji j i n.> y«t? 1 .1 lw!;irf <- 

warm disc-;tie prc-vonriL.Ti program iiould be to-ited far 
the presence of adult hearnvorms before preventive 
treatment Ls begun- Clients should be educated about 
the imp*wtmice of bating 3A canting olfaction if ^ne 
exritM, i^evoiirLiiK infection or i^LiiJiiCTian, and tm-SLLr- 
iri|t fx-riidic testing chat may be necess.Tjy. (Many 
vctcrinirianzi will ni.se presciilu^heiirtvi'oiTn prevention 
vrijtfrait an annual heart™ mu antigen test.) Over the 
pisl ?>everril ymri, I lit- iUiii'il-it*r iM car.s in lvIulIi he;irt^ 

worm disease has- been diagnosed has Increased. The 
i re none nr and justifkatiLm for prevention of hcarr- 
woTms in cor cominue to lx 1 oontrorenrisil (Smith, 

1999 ). PreHlucMoT the- pns ventii hu if O. nrimjfe in Li ¬ 
lian. u i e-Ms ate available. Nn ailultieide piviJueih Imvo 
been approved for use in cars, Table 1 3-10 provide* a 
comparison of several heartworm preventives that are 
cm the market ut this time- 


Adiilticides 



fimmiticide) 


1. An arsomc eL.impL?und ad min inured by Jex_*p 
intramuscular injection in ihe lunrhar region 

2, AdministmtiLTi schedule is based on classifica¬ 


tion of rhe severity of heartwonn Jiswise. 

J. Mehirsimunt! to K; more eilicammis 

than thuceoisamide (C^paraolaue) and less 
irritating to tissue and decs nor cause hcp^icic 

necroFis (Plumh, 2005) 9 


Aduene SSde Effects 

ikjmc 'Tigs cxpenence reacri«.ms such as pain, swell¬ 
ing. and tenderness at rhe injeetkm site- Fima nodules 
nun* fonil At the injection sitt- O ii.itihiin^, ir.iu^_ri ew. 






TfltJi? 13 - IP Ccimfiiriiicn ol I'rcsducta lii.li>.:;ifar Heart yi•.-■ rm Prevention 



Whart is Hie 

Mods of 
AdsmnLstralicmi? 

Whal Are 

Hit Age 

Fa r j m tiers ? 

Hits? 

Product 

Safe Fur Uw 
in Pregnant 
Animals? 

Whal Is the 
Effcctmriwj 
Aft nr 

Swimming? 

What Action 
Should Be 

Takisn if a Da^r: 
Is Late? 

What H Hi* 
Safety el tfie- 
Drug IF Given 
Mistakenly to 
HW Dugs? 

Are Other 

Para situs 
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What Stage 
of Hie HW 
[Lifts Cycle Is 
Acted Upon? 

Re a r!ga rd 

Chenille labH 

A ippccs: 

Yes 

N/A 

15-diy grace 

Wet ^apreved 

Dogs: 

3* and 1 *siege 

NdS 

gtWft PO on 

ti weeks 



p&\w2(om 

to r such use; 

RBLTrfrtOfTnS 

mkioAlara 


the s-irrw? day 




dost prrtms 

probably 

HccfcwfirTTY; 

larvae 


eveiv manlh 

& weeks 



agansl hleclkn 

won't cause 

Gofc 



■ 




up p A 5 days) 

iwbtefns 

Hodwofins 


Inlrireptnc 

Rawgred tablet 

Ajflpi'er: 

Ytx 

N/A 

Can pick ijip netf 

Prcfcibly sjfe ff 

Hookworms 

Microfilaria 


grver* PO C3ti 

A weeks 



dcbe when 

nitroHd’k: 

Pcundwarirb 

lOrrtfr ■sldfgsi. 


the hi™ day 

Crts: 



miaal»fce 

courts amft 

VVhpftwofm? 

2 nd , i 1 * and 


every manlh 

Net 



ncted but 

boa hgh. may 


sarnie S^ 1 



approved 



shoiUnfL vwii 

be dfliWtOui 


1 d Vd e -ald>?=% 



■hr w h 



kingcr than 

if .Tirralinria 





cuts 



2-3 weeks 

courts are h^i 



Rfivo'uoon 

Topical appkeanon 

AjtfiflflS. 

Vte 

Ntf dtat 

Up w 2 months 

Is sale because 

SarmpUc mange 

Mtfofllaw 


on the s-ime 

£ week; 


tcjl pet 

is grace peiiod 

p redact is 

mbe - .. ear miles, 

4* ^lege 


day ewry 

JtilPfirti- 


rslu&L be 


f DA-^ppiweil 

^ein. iixjvJ- 

Idrvde 


month 

■6 we e ks 


dy when 


ror use in 

worms in cacs, 






pradLd it 


heartwaim- 

ard hookworms 






applied 


posiiWe dogs 

in dogs 


Sertmei* 

Flswred tablet 

rtupm; 

Ws 

N/A 

Can pek up natf 

Pmb-aWi 1 sale "rf 

HodwOTra 

Microfilm 


grim FO on 

a weeks 



dose when 

miadPoru 

Rcunth/wrrE 

# =tqge 


the same day 

Cafi: 



mlslafee is 

counts aren't 

Wtil [worms 

larvae 


every manlh 

Not 



WHd hut 

im hgh, may¬ 





appnMd 



shouldn't writ 

be dir^enji it 





Ariose 5 



longer than 

mknfniB 





in rats 



2'S ■vw’ts 

ircumk arc- hgh 



Ftg Heart 

nfctet mci TO 


■fei 

N/A 

Up to a+dsy 

Safe beurJM 

Kit feu. 1 

MicroftLsrici 


on tfe wme 

a mete 



grace prod 

product is 

Headv^orms 

^5tt®e 


day nay 

■L"oh: 




approved 

anly 

larvae 


month; 

Not 




FDA for use 




injection sw 

■ippinvfd 




KiV* dogs 

HrMTTMTJo; and 



by OWW. mkh 

far jse -h 





haa hranr a 



lasts # cnontfiE. 

cots 








HfTiriTK'l h?a liBvnimin in ir e uln.-h IwiLh ilum 1111 1 l h 11 lh vurhin (few H'.ii dir II, rrii.lrrinc u tvimilrix. 
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depression-, lethargy, anorexia,. lever, luri£ congestion, 
and vomiting are comm™ rractkro. 


TethfUclcwJy Mot&y 

1. The manufacturer recommends use of a 23-gaug£, 

1-inch needle lor dC£S equal to or less than 22 lb 

and a 22^auge, 1 '/Hnch needle tar degs larger 

than 22 b. 

2. Safety m breeding, Lactating, or pregnant bitches 
has not been determined. 

i. rdelarstynine is contraindicated in dngs v-ith 
severe heartwwm disease (Class 4, according to 
manufacturer disease classification). 

4, Clients must be informed of tf-we potential ol 
morbidity -and mortality associated wrth hean- 

worm treatment. 

5. Exercise m dogs should be resJitated aher ireal- 

ment has been provided. 


) JVi icrofi la ric i d 

■ 


L Given G weeks alter adiriiniFtratiwi of the 
aduliidde 

2. KlLI citculntm^p microfilaria 

i. Although not approved as microfilajidd.cs. 
ivermectin and milhemycin oxime have 
been uwd- 

■j. LeviuftaMile alhL> hns been used :l> Si 
niueroiikridJe. 



tmidachprid + Moxidectm (Advantage multi) 

I. Advantage multi for doss 7 weeks or older and 

weighing at Inst 3 Its. 

Z. AlI Vi/nll iljih eiillIm firf CS(i 9 IWSfLs at older a aid 

weighing at leauc 2 lbs. 

3. To he applied topically on a monthly basis 

(Bayer website, April 2007)- 

(Meartgatd, Meartgard Plus, 
Neortgord for Cots) 

lr Dogs, Monrhly preventive; the Plus formula 
contains pyiantd pansMie and is effective 

jUpltldl hi iLi-kvi-i iiTriis and mui'i-.lhvi nnis 


2, Cars, Monthly preventive for D. anunitu and for 
the removal of h*xikworms 

1. KhiniiirHes tliti tissue stage of heaitwonn larvae 

Adverse Side Effects 

There sire uncommim,-Toxic sign* include mydriasis, 

dtpnsiifflt, arid HtnniA- 


Techrii&an'A' h'ote-y 

1-If dirthylcarbamaant ulrate (DEC) is ttphodl 
the first dose should be given within a month 
after cessation ol DEC treatment. 

2. Tins product is safe to use in pregnant and 
breeding animals, 

3. Do not use in puppies or kittens younger than 
E weeks- of age. 


Milbemydn Oxime (Interceptor Sentinel) 

1. Dnjp:- M (jnthly preventivcf also- controls hook-* 

y*x inn.-K, ninmdwomi^ and whipworms 

2. Eliminate* the c issue stage of hearcworm 
larvae 

3. Sentinel product contains lufenunm fur flea 

control. 

Adverse Side Effects 

There are uncc^mmon, 


TechyU..cia.y\f > i h'ote-y 

1. If DEC rs replaced, lfie first dare should be given 
within l month after cessation of DBC ireatment 

2. This product is saFe to use in pregnant and 
breeding animals. 

3. Do nert use in puppies younger chon 4 weeks 
of age. 


M&xide€tin (ProHeart) 

1, Dujp. Monthly preventive ured for D. rnimius 
(Fort Dodge webcite h 2007), 

2- Eliminate? the tisruestage cf bcsTtworm larvae 
3. This drug hsa been taketi off the matiot. 

Adverse Side Effects 

Adverse side effects may include lethargy, vomit-* 
ins 4 , ataxia, anorexia, diarrhea, ittjvtjuirije&s*, weak' 
polydipsia, and Irdiln^*. 







AfPLIEU PkAKHAODLCMY FUR VETERINARY TECH NICLiUM 



TechfticCcw/y Note& 

1. If DEC is replaced, thE first dose should be given 
within i month after cessatran of DEC treatment 

2. This product is safe to use in pregnant and 
breeding animals. 

3. Do not use m puppies ycunger lhan 3 weeks d 
age. 



I- Efcup acts, Used as a monthly preventive. 

2 . Available a* a jdmtlan for ropied sdmlniwtat Ion 

3. Indications include pTevaadcm. cfluiirworm 
disease causeJ by D. nrtmms, prevention and 
control of flea infestath™, treatment and con- 5 
tml of ear mites fOwdms tymth) ittfilHwtion,, 
prearmenc and cnnirnl ofa^nenpefe (Sostcofm 
sedrni maiye in dogs, and hookworm and 
roundworm trearment in cars. 

AikwT.ui $ui&. Effects 

These are uiiamimon hut include transient* local- 

i:cd alopecia at the application sice of some treated 

Olftr 


recHnCci^uvV 

1. ft DEC is replaced Hrsl duse should be given 
within 1 month after ressarton of DEC treatment 

2. This product is safe to use in pregnant and breed¬ 
ing animals and in avenmectin-sensibve collies. 

3. Do ritfl use- in puppies or kittens yt*r@M than 
G weeks oF age, 

4. This product should not be applied if the ha rcaal 
is vrtt Bathing Ite amrnal 2 0« mott hours dher 

treatment will not reduce its effectiveness, 


Diethylcarhamazina Citrate {Carbarn, 
FffajnFfe/ts, Filaiihiis Plus) 

L Daily preventive^ also cone rota roundworms 

2. Filaribits Plus also contains catibendaacilc for the 
control of hobkwannap whipworms, and round* 

worms. 

3. El immures, the xesur stage ofhearcworni larvae 
Adverse Side Effects 

The*e include occaslonfll vomiting. Filftribiti Plus 

hia .1 been linked with hepatic dysfunedon- 


Techsucccitvy k'ot&y 

L Administering with iood or directly after a meal 
reduces the possibility of ranrtmg. 

2, This piGdurt is safe to use in pregnant arid 

breeding animals. 

3 . Missing just 2 to 3 days can affect the efficacy of 
this product, 

^ Do not use in puppies younger than e weeks of 

age. 



Mwt ■ectoparasites are ubiquitous in the environ- 

nwMtli therefore, control is often difficult. Environ.' 

menial feenwa such as housing (induor or outdoor) 
Lind ideograph ic location may afifccr the incidence- of 
many ectoparasites aiuch as fleas iind ticks. When 
trying to control ectoparasite^, the veterinary todi* 

rdcisun nxu^i bt; famfli&f with the product) used c<i 

eradicate these parasltea nod n> educaie dienes 
about how ro properly combat their pet's mfcrtartiofi 
Not only do ectL^imsites cause misery ro their host, 
but many dettnaidbgk problems ari&e l mm thtfr 
infeuatban. Additionally! increased Infestation of 
fleas may affect humans because fleas arc not host 
specific- Table 13'11 provides a comparison of vari¬ 
ous topical products on the imirket at this time- 


) Application Systems 



1. Canrumen like the convenience of sprays. 

2. Sprays- arc available for animal and environ- 
meiital use, 

3. The»f ftnrnjuhtkifis sue available wily for the 

ute .ifvCiJitid Oil I he Libel Lind should, litf LLH’d 
accflrdkngiy- 

4. Sprays arc available as water-based and akobol- 
biised formulations, 

ii. W:iCvt-Ix'1{^lI :ipniy* do not ptiiigtTijtt! nily 

coats of fabrics as well and Jo nor dry a* 
quickly as alcohol-based sprays, 
b. Alcohol* based sprays may be Irritating and 
drying to th-e skin- They usually kill CCtopdte' 

siteA quickly. 
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Applied Phakhaculoov fur Veterinary Technician’s 


5. Environmental sprays arc usually residual, Moet 
pet sprays require application daily or every 2 to 
3 dtfy> lor adts.-jLiuCe |*uinL'iie Coni’re. il. 

AJver^ Side Ejects 

These vary among products Carefully rend warning 

labels 


71 echrUciar^y Note# 

1. Spray ihe pet Ircm head Id tail, mdudnrgthe legs 
and abdomen- Avoid only the eyes, mouth fl*td 
nose For best results, spray against the natural 
lay of Ihe ha if. 

2. Educate dienls about environmental control and 

how to treat the pet 

3. Read labels beFore applying To young. s»ck, or 
pregnant animals. Some products are not safe ior 
certain species (e.g. Cdts) a 

4. Water-based flea sprays are best used on young 

animals because alcohol-based sprays tend to 
evaporate quickly and may cause loss uf body 
heat it is best to apply water^sed sprays only 

to Ihe dorsal area and then to spread the spray 
by combing through the hairenat In this way, the 
young animal does not tose body heat 


Emukificrhfe Concentrates 

Dips 

1. ( i'orLCcrtCr.iCcN luive to he lI ilnlts.1 wilh. w;iier. 

2. Dips usually arc used after a shampoo. 

3., Dipt generally are considered residual 

Adwrw Side tsfftct1 

These vary among pr*: mIucel. Read labels. carefully 
tor animal anJ user safety and precautions. 


TechnlclaJnJNote# 

1. Rertxjvisl erf excess water ur drying uf the SMI 

before dipping is recommended to prevent fur¬ 
ther dilution of the product 

2, Ftx best results, du- not rinse after applying the 
dip 

3- Organcphosphate dips should newr be applied 
to cats. 


Yard and Kennel Sprays 

1. These are designed for environmental use and 
shim LI licit lie used on rinmirilv 

2. These produces arc* residual. 

Adverse Sub E/jfcctv 

Tires? vflry HrtlGrTg products. DireCti&flJi fur fipplitt' 
III m si kiliLI he followed carefully ElxT die salciy of 
the user and of anunalfl. 

Shampoos 

I. I li«s« pftxluCCH may Contain imw I ili/Ips Of 
mod Lear Lons, « they may W. effective only for 
cleaning rhe coat 

2- Some sire available as concentrates 

ami require dilution before use. 

3. ShiivnpocH are not cnrukjentd io Ke residual. 

4. Rinse shampoos well; water haidnes^uftiHifi 
affects how quickly some shampoos rinse away. 

Adverse Side Ejfati: 

There vary aman£ products, Shampoos that con¬ 
tain carbamates or OTgaiijophasphatM should not he 
used with other products of the same origin . 


Te^h^u.cloAi’y bJ&tefr 
i Reid labels carelullv. Shampoos tnay seem harm- 
less, but they can be harmful if used improperly. 

2. ft is recommended chat mosl shampoos.be leit on 

the hairoMt for 5 to 10 mrvjtes before rinsing. 

3, tf shampoo is not rinsed well, a hot spot may 

develop on the pefs skin. 


Dusts 

1. Popularity has decreased with [he availability of 
effective sprays. 

2. Duals do not provide a quick kill- 
Advene Side Effects 

These include irritatlDfi to mucous membranes and 
drying of the skin and hairewt, 

Fgggeks 

1. Triggers- work bar in laigc. open rooms. 

2. Remind clients that fqggjers do not go around 
a Miners, under couches nr into clnsets. 
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3, D-Limonene (YIP Flea Dip, VIP Flea Control 

Shampoo) 

a. Extract id citrus pet! 

h. Found Lit sprays, shampoos, and dipi 
c. Provides a quick kill but \s not residual 
4 - Benzyl benzoatCr Effective against many ccto 
parasites and ifltiy bf tiurtibbud with other 
a genes 

5. Petroleum! distillate* Usually adited co products, 
iis chc solvent for pyrethrm and pyrrthroid 
products 


FitI CkH|$c wretnlts (200 7); vmmfuvtilud^.ni^rLdLiCtB. 

Bfiprld = |jn 3 ogTopk:Bl 

I k^dns C:M. edicrir: piipjnvnaiji vi.-nmn.iry pcinuntilitcy, $d 2 , 
St, L.iuii, 20CK>, Mtubf. 

Kirk RW: Cuncm vcccrtnwy IX: mm II animal practice, 

I’bd.idtlphi.L, WB KnunJ HL 

KkCufniu DM,. BdMfl JM; Clinicul CC^lKhiI for V^lCiinsirv 
cechiuclant ed G, J^ihddphiM, 3W6, Ekevtec Saunders. 

Ncnjrrir- wdnibe (ZL07): www.rv.r r i £.■:>. i m /j 1 nd l h: ujetiJ 

CBhTcapanrrtihuaL 
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Applied Ph akhaodloov fur Veterinary Tech niciajm 



REVIEW QUESTIONS 


1. Name five types l? 1 synibiolac re 111 knlghtp^. 

2. What is peiTHsicLnsis?_ 

3 . What is ponsilDfu ?_ 

4. Whai are 

5. WKm arc enJoparasiccs? 

6. An animal with. enJorpatftritH- is said kj be 

n and 3i n animal 
with ccropumsixcs. is said to be 

_ ■ 

1, Whit is Bit anthelmintic? 


ft.__ dips should never 

he used on cats, 

9.1GR is an acronym for_ 

■ 

IP. FrtalqujanW’t is a dtcig ihat is used to rid the 
body ni’_. 

11. An example of__ is chc bacterium 

HAwaxeUa bora, the ctinloflic agent of infec¬ 
tious bovine fceratocunjuntth itL^, or pinkeye 

chat is nwchanlcally carried from die eyes of 

one cow co those of amir lie r on die scaekv 
footpnds of the face fly Mhsui iiwcNmnolfi. 

a, predatoppiry 

b. m itiih&o s*i. I b ni 
e . nMudimn 

d, phffUESlB 

12. Ivermectin, mosidccti^ and doTMTieccin are in 

the_ctajSB- 

a. a verified ills 

b. ivermectins 

c. retrahydropyrimiJines 
d- microhlaricidcs 

3 3. All IInllowircg Jft umiiclilv htiiiitwurni prtf' 
venrives, except_. 

a. milhcmycin oxime 

b. selamectin 

C- Heartland Plus 
cL lI lei ll y 1 C;'l tKlill;!zille 


14-__is the iviLT-ii cornmon,ly used iiwniiifm- 

dine in veterinary medicine, 
a. IThchlcirvoei 
bw Ftopoxur 

£. Anisiceai 

J. Sebioeciln 

15,_Is a ropical solution 

that controls axaridk-, hookworms, ami rapt- 
worm* in felrtna- 

a. Sdaraactin (KevoLucitiiif 

b. Piofender (etivdepside/praiic|UflntEl) 

c. Fiproniil (Frontline) 
d r Lcifexuiran (Pragjmn) 

I fi. An iLTstmc: compound edffdttlwwed by deep 

INI injecdon in the lumbar region is_. 

a. capo isolate 
h c loiFuloti 

C- ift elsifso mine dlh fdtochlcrridje 

d. Ivomec 

17, Albendazole is die active ingredient found in 

^^^^^ 1 

9r ProncLt 
ll. PmMtsris 
c* Synanchie 
J. ValKizen 

18- An i.ir^ini.if Kosphiite i* a Mibrtmc* chat can 

intrrkre with the I unution of the n^TVisni^ sy.-*-- 

cem by inhihicLiij; the enryme cholines-tenise. 

a. True 

b. FuLse 

19. Advantage has greater efficacy against_, 

and From line has greaier efficacy against__ 

a. ticks; Ikes 

b. fleas^ ticks 

20-_parasitic wormfl^ 1 oc 1 i^.lin.u; in- 

tesijtiid tOutldwofffiS, iihiTial woniLs Lii asjf;■- 

worms, kidney wonrUj heaitworms, and ochera, 

a. Ce stoics 

b. Trematoxics 

C- A-caiuhuoephal&iti 

d. N L-mar odes 
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:ey terms 


Addison's Disease A disease or syndrome charac¬ 
terised by inadequate ameonfe erf c c r fec g t a r oid 

hormones. 

ANALGESIA The absence erf the sensation of pain. 

Cushing's Disease a dBsm dr syndmme dunt 
terized by an overabundance of corticosteroid 
hormones. 

Deep Pain Parn rising from deep leceptefs in the 
periosteum, twdons, and jpint structures, 
Histamine A chemical mediator of the inflammatory 
response released from mast cells. Histamine may 

c*ue# dta t to n md increased permeability of small 
blood vessels, constriction of small airwayi, in¬ 
creased secretion of mucus in the airway and 

pah. 

Iatrogenic Caused by the physician (veteffriarianj). 
Modulation The meditation of ngccepfve 
transmissim 


Nerve Block A loss of feeling or sensation pro¬ 
duced by in fec t i ng an ancsthdic agent around a 

nerve lg interfere with its ^bi’fity Ig- conduct im- 
pcises. 

Prostaglandin A substance £ptihad»d by ce h 
from afachidonic acid that serves as a mediate* of 
ind^mm^tign end has other physiglggic iungtigns- 

Regional Anesthesia Loss of feeling or sensation 
in a large area (region) of the body after injection 
of an anesthetic ageot into the spinal canal or 
around peripheral nerves. 

Transdermal Application The use of a patch ap 
plied to the skin to deliver a drug through an in¬ 
tact cutaneous surface to the systemic 
drcutartfctfL 

Than&puCtiOn The process tft-at involves translation 
of noxious stimti into dedrisl acMy at sensory 
nerve endings. 



P;iin h*is been defined by fhw.*- hitFmatkAml A wiXria* 
cion far rtiLT Skudy o i Pain ;is "an unpleasant sensory 
and emotional experience associated with actual or 
potential tissue damage." Ir may occur alone or in 
™ mb illation with inflammation- Pain sensation 

iLMMfs in fret.* ilervif ending LLilknl rtijCICtfjHuttC, which 

are located in the skin, faincs-. blood vessel walls*, 
periosteum:, hollow organs (eg., stomach, intes¬ 
tines, Madder), and parietal surfaces, cif the thorns 

;i iia.1 khtlomm. nerve ecajiiigs nii'iy I nr 

acuvareii Through mechanical, thermal, and ehem- 
icd stirauJarion. Chemical stimulation may be de¬ 
rived from an erogenous source or from endogenous 
chemicals such to ekownnids (pnartagfendins) , 

in, sr i» .I;lild cithert fidedht'd hi re- 

sponse n> cissue damage. Pain can have varying 
degrees of severity and may be acute m chronic. 
Piiin is screed in terms irf its intensity, duration, 

l<iL:iilimi, L||i.Jihlity. Puin I h;aC ;irisi-i in suin' 'iitrinti* 
lmj.s Tissue Li called si^Kijfiruil pain. Deep pain Li 
associated with skeletal muscLes h tendon?., and 
hones nnd joints. Visceral pain arises from hollow 
aRlofriiA&l trcgftns* perituneunia hrMrt, liver; and 


lungs. Pain.can be beneficial in char ir can allow the 
aruimal to avoid damaging stimuli, lc has an emo- 
tum:.il tfint«nt :i 1 id jictivutex .tympathttic stimuhi-- 
rion. Ir can hi harmful because ir can lead in atfesa 
and related problems such as gastrointestinal le¬ 
sions, immunosuppression, delayed healing! hyper- 
tension, and putentiol dysrhythmias- Pain also has 
r"i miriiviirioiuil ijnmfxineni and c;m l\i u&edro larce 
behavior aivJ compliance (Kamcrling. 2001 ). 

Assessment of pain in animals can he very dif¬ 
ficult because of the dependence on nonverbal 
cu-nmni n k.viiLiHi in veterinary mrJieiritr. Further- 
more, animals- differ from people m rheit pain re¬ 
sponse. It is important for wild animals to control 
the expression of pain 10 avoid predation or aban¬ 
donment, Response to pain varies Among individu- 
gk and niay include increased heari r.in-, increased 
respiratory rate, mydriasis, salivation* vocalisation, 
changes in fecial expression, guarding of the pain- 
ful site, mstlcssness, unresponsivcriess! failure to 

gTiioni, Jihmirmiil guil, jiIifh irrnal sl;iriL:e, jichI tiiII- 

Lng. A patient that is pain-free will he quid and 
calm (Fkddlcfofd, I 999 j. 

Drugs used to control pain (analgesics) include 
notlstenridid ont i inflmu mattiry drug* i’NSAI lh:> 
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and narcotics (see Chapter 4)« The body i± able to 
produce its own opiate-like analgesic agents called 
eriiJiiTpfci?Li riBiJ «nL*pJku!ipis. Efforts 10 syntht^i!** 
these substance* fur commercial production have 
been unsuccessful. 

Even though some people believe that mafkiny 
pain with Gntilgeiks can interfere with the dittgnO^- 

.iis i if ire;iIu'Ltrn 1 CuUfSe I'd ;i di &£&■*£, III nmh 111 piiiii 

should be treated fVsr humane reasons anJ to reduce 
the harmful side cfiects char accompany it. The 
treatment regimen may vary according to assess-* 
merit id lh# sevrnly :-iml the origin cil I he pain. For 

bast reaulm, pain ntanagemam: intervention should 
he preemptive when possible. 

Inflammation is a basic pn^cess thitt occur in the 

body in rtipOftft to tissue mjutf ttuttd by physical, 

chemical, <ir huilngic trauma. The objectives of this 
process are {]) to counteract the injure 1 by removing 
or walling off the cause of The injury and ( 2 } to repair 
or replace the damaged tissue, Clinical manifesta 

I iiMis (c^ffdhliil sijrais) of ■r'kll;Lnuik;il mil include tJlU 

riL'is, /bt’di, mulling, and pom. Although rhe process h 
designed to he protective,, it can conriiuie to become 
a source of further ini tin.’ or damage (eg-* allergy, 
;*InX:lc, "pn >ud flesh")- 

Damage to celt from any source results in the 
release of several chemical mediators thru may Ini¬ 
tiate nr prolong the inflammatory response. These 
themLeak indtide prostaglandins, feuk«ytrimes, 

hLsl:Liirriiiv H Cyl l 4: LtVus, ;uld L’-lhifr im>- 1 Iium: 

subirancea cause helpful responses suazh a* dilation 
and increased permeability of blood vessels that 
result in increased blood flow to the inpured tissue. 

En hint fed blood flow brings |il: ; isrn;i to dilute the 

offending agent, fibrin to hranuabilia it, and phago¬ 
cytic cells n> remove it. Redness, heat, swelling, 
and, to some extent, the pain of inflammation 
result Irom increased amoutlfts of blood in the dam** 
fijied thaU4- The didrtitetfl medklEOI* «fV( ulher 
beneficial functions such as attracting phagocyiic 
cells to the area of concern (chemotaxii) and sev¬ 
eral potentially harmful functions such as initiation 

■i if bnwwhoctm^rricticm (Itbcamlne), anaphybjctk 

sbiKk* pain (histamine)., cell death, platelet agr 
gregation. and intestinal spasm. The inflammatory 
process can be acute (anaphylaxis) or chronic 

(flea allergy »md arthritis)- 


Drugs that are used ro minimize the intlamma- 
toty process include NSAIDfc, giucoc^LcortcrcrUk, 
sanl several miscellaneous agents such -is Jjhntfhyl 
sulfoxide (DMSO). Another proceu mediated by a 
chemical (or chemicals) released from damaged 
cells- is fever. Fever is an increase- in body tempera- 
tun? to aJbovr rtomWil; it b hrt important clinical 
Indicator vrf" disease. Th^ purpose ai fever may In¬ 
clude durruction of invading: mijcrocHganiBmH by 
heat inactivation and facilitation of biochemical 
reactions in the body. (.Most chemical reactions are 

sfwtsIt-sJ up by irlgreuKed lufMl.) 

Heat it generand by the metabolic activiry of 
muscles and glands and is lost through radiation or 
conduction loss from the skin, sweat evaporation, 

and evaporation during panting. A "dMatiimtat" in 
rhe hypothalamus regulates these fnacbnbn^ 

which control body Temperature. 

A substance that con initiate a fever i* called a 
pjrtiSfifv, An exogenous pyrogen is it foreign sub 

strinCe (e.y., himit-na, virii^s) I l ull when ini reduced 

into the body causes the release of an endogenous 
pyrogen (a chemical mediator such as pnarapLin- 
din) from white blood cells; this endogenous pyn> 

genome resetting 1 ^ the ItypothaLimic tliertnostat- 

The hypothalamus then aetlvaia pmceaes to 
generate: or conserve body hear; shivering to gent-r¬ 
are more heat, constrict ion of blood vesreh in the 
skin to prevent radiation and conduction Ioh, and 

due: re ill'll iiwuii I it1\r nr |l;u'i I le&u; 11> rfiluCL" l b v;i]ij irai U in 

lose. Damaged cells in seme Imcantes may release 
endogenous pyrogpiis in the absence of exogenous 
PVT'H^tis. Dnigp used to control fever are primarily 
NSAlDi. 



IT; H 3 Lfc Merest Lon arisen hv a piocw Cillltfd trjiihdut' 
tion in noeioeptoiH—“naked" nerve endinga found 
in almost every tissue of rhe body. Pain impulses are 
carried to the central nervous system (CN 5 ) by two 

fiber sy^iems: type C unmyeLLtmcdl htari ;irt! re*- 

aporwlUe for dull, poorly localised pain (in. hu- 
mariB) b ,ind type A delta fibers arc responsible to t 
sharp, localised pain {Gancnug, 2003 ), Type A and 
type C fibers eftriy impulses to the dorsal ham of 
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anddcpiCHants, NS A IDs, nnt icon vu bancs, and 
other drugs, Pain perception in the cortex can he 

inhibited by the use erf antithetic^ opioid^ 

dJaxepinea, and alpha-2 agcaiJacs. 



NS Alii arc thought to work hy inhibiting an. en¬ 
zyme called Cytip&xygcnAS* fOOX), Two- forms 
(tXlX-I arid {X1X--2) erf LiytlvwiKy^eniise #xiHl. 
COX-1 maintain! phyHLologk: functions such 
modulation of renal blood flow and synthesis of 

jjastric mucosa (PaJdldbnh l^^), COX -2 pro¬ 

mote* the forffiaiLon of ptoataglandin from cell 

Dienihrme a-rach Idonlc add (Fierce 14-2). NSAIDs 
that selectively LnhLhLr COX-2 are ihertighi il> 


produce fewer g#E train test inal side effects, G'.uo 
cortiooLst exert their effects by hlc-cking phospholi¬ 
pase, an enzyme necessary fc«t the production of 
both praaiaflbnJins and leukmrlcnea (IniervencLon 
is provided earlier in the sequence of the formalLm 
of inflammatory mediators). Because the inflamnm- 
tury reaction is blocked earlier by gluCoCortiCoijcka 
i III y are imrfe effective aniltailaDfimaKiry 
than Lire NSAIDa (Langston and Mercer, 1988). 
NS A IDs arc often preferred, however,, because they 
have fewer side effects and they promote analgesia 
3 fid l ever reduction. AI I his time, it ms mil known 

why glucocoarJeadds, do nor Induce the analgesic 
Lind antipyretic effects of NSAIDs. It h also un¬ 
known why wmt NSALDs provide relief of only 
mikl pftin {aspirin) and others provide relief of 
moderate m severe pain (flunijcjn). Same clinicians 
speculate that NSAIDs may act to varying: decrees 
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Glll^C^XKit™d& 

blodt her# 



i 

PtiosphoiipidB 


PhaspficilipMe 



Cel membrane 


T 

■ umB HI 

Aracftid&ftiC aekd 


Llpovygefiose 


t 


Cyclooxygenase 


t 


t 


tciukolrienes 

and afar Proiiagandri 

nfanrmatory -- 


medtaAGiH 


rifdAiCs 

block here 


V 



IrfflftmnvFQn 

Figuhe 14-2 

Ajctirais ctf nonsTfroictfll ,-nHirdkirnrn,5to*y drugs and glumfftinjds to jnftfnj* the irritomnyflixy BHpWTSC 





























ZB2 


AfPLIED pHAPLHACOLOQy FOR VETERINARY TbCHNIDLAJU 


centrally to modulate spinal Transmission of pain 
impulses (Paddlefonl, 1999), 

The mow common si«.U* effects of the NSAlDs 

are gMimimeticlnal ukcmuoii ;inJ bleeding, which 
probably result from interference with the normal 
imicotB coating of the stomaehL Other side effects 
itltrf include he^itntnsicity, MptajtoxiCityp inhibit 
zikti'i -ill u,iri iliSirt: icidCaiK iLsivi, hone 

srion, and bleeding tendencies (from reduced platelet 
aggregation). 

All pets should undergo a thorough physical ex-- 

ainiiiMlHin. ;ind hlSKHYp :i' well as Mg^-in vprialir! 1: 1 1;■ Tr;s«• 

■Dry tests, hefoie NSAIDa are initialed. Clbenis 
should be advised to swp the use of ihcsc- drugs and 
to contact their veterinarian if they observe side ef¬ 
fect* in their pets that am lectivitig NSAIDs. Pet* 
on longrf-enn N-SAID use should have periodic 
Evaluations of liver and kidney function performed. 
Clients should be advised to watch their pers for 
anorexia* vomiting,, changes in bowel movements* 
bloody ih miry wools, Icthflfgy <ir other changes lei 
behavior,. aeiiuiea^ jaundice,, in urination 

(frequency, color, or smell),, or changes in the condi¬ 
tion of the skin. 


TechjniciafvSr K'otey 

1. NSAIDs should l>? used with caution in geriatric 

animat. 

2. Combining NSAIDs or combining NSAIDs with 

cortietKteroids should be done whh great caution 
or avoided 



Aspirin, a salicylait, Ls also known asaeerylaaUcylie 
acid. Jra actions include the following: 


1. Relief of pain (analgesia) 

2. Reduction in fever (rmiipyrcxm) 

3- Inhibition of inflammation (antiinffajiimatoiy) 

1- Reduction tn platelet egtpegatlon 

These effect? are thought to occur as a result of 
the ability of aspirin to inhibit an entyme (COX) 
that Id reaponakble for the synthesis of prLxirnglan- 
din. Prostaglandin is a chcmkaJ mediator of the 
processes that lead to pain, fever, mfUmraarion, 
;md plfttelet aggregation. Its inhibition remits in 

diminishing of e#cb procesi- 


Cliuied Uses 

Clinic.nl uses <vf aspirin exist for mow animal species 
ami may include the tolkswltig: 

1. Relief of mild to moderate pain cause J by mus¬ 
culoskeletal conditions such at arthritis : : ind hip 
dysplasia 

2. Powadultldde ncikiment for disease 

3*. Anidfieaio/antipyrexLi 

4, Treatment of cars with cardioiiiyopatlify 

5. Treatment of endotoock shock 

Doaagfi fwHfd 

These include plain uncoated tablets, buffered un¬ 
edited tablet, enteric-coated forms, and bo him 
(lari^immiid appliCfttlona-J- Many generic or brand 
rnmies art: available in many JlIIcilih siyl-il^iIl^ 
including the following: 


1. Aspirin bolus 

2 . Aspirin tabltn 

i. Gonaba (a oomhlnation of aspirin and methyl- 
prcdnisolone) 

AdWrse Side 

Advene side effects of aspirin include (Meric irrita¬ 
tion, which can lead to ulceraiim ;ind bleeding. Cars 
are JugiHbf ncscspEible to asprrin overdose because of their 
jnflMity to h rtfjppdSjj jJicY skjuU this 

drift flnJy auiAt iAe sa^ieniuijn u/a upfpriiwton. 


Technic<£i+\' y bJotey 

L Enteric-coated aspirin, such as Ecotrin, may be 
used to prevent gastric irnlalirjn. 

2- A 1-grain 'baby' aspirin contains 55 mgr a. 

1.25-grain baby aspirin contains tfi mg. 

3,,Aspirin has no wthdranval time in lood animals. 



PbenylbijlBsanCp it pyrarolone dm™trve N is an 

NS AID that is commonly ustd In vwerinaty imcdb 

cine. Its actions include the following: 


1. Analgesia for mi LI to moderate pain 

2. Antiinflammatory action 

3. A M'ipyre-shl 
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CEgmcuI Uses 

Those include relief uf inflammatory conditions of the 

tillUSC11lctifc.£Ltt?J SySCem Iwirses ;irul J« gry PhtmyMnv 

aune is used! exnefuivelv m hiwac^ fist the treamiem 

■ 

of binenea and for die relict" of pain associated with 
colic, k sometimes is used, in Jo.es and cattle far its 
lijitiiAflaiAiAntCf^ aiUi(g&i£, And Antipyretic dhtta 

DiAsage Fontis 

Dosage forma of phenylbutazone include parenteral 
injection, tablets, boluses, an oral parte, an oral gel, 

iirul 

1., BuiazoliJin Tablets, BolusOi Paste, Injection 

2r Phenyl rone Paste 

3- Equip) hisxine Pfrwder 

4- Equi-Pha/ Phenylhurraune CeL Tablets 

5 . rhenvlhuttfzone Tiablcrs 

6, Pro-Bure 

7- Phenylbutazone Injection 
Adverse Side Effects 

These include gastrointestinal bleeding ,md bone 
marrow suppression- 


T'echnicicwsp h)ot&& 

1. Fherrylbutazone injection should be adminis¬ 
tered by the intravenous route only. Subcutane¬ 
ous and intramuscular injection may lead to 

slouching nf tissue. 

2. Prolonged use or overdose can lead to bono 

marrow suppression in humans. 

-S- Prolonged use also may lead In ulcer fonnatdn. 
4. Because erf possible bone marrow suppression 
and potenbal ulcer {urrnatK.in. animals that arc 
receiving long-term treatment v-ith phenybuta- 
mne should be monitored carefully. 


Fhinixm Meglumine (Banamme) 

Flu n kin is an MS AID char is labeled for uae in 
horses and cattle- It has cxtralabd. uses in other spe¬ 
cies. Its actions are related to its ability to inhibit 
COX iinj Include the folk i wing: 

9. Analgesia 

2. Antipyresia 
5- Antimlhnnmitfciry 


Clanked Uses 

Clinical uses of flunixin in hones include allevia¬ 
tion nf pain agftlcJiHKl with ItluKulOskcllWcd lIL gOf' 
Jtnrs and colic. (Flu my in apparently has peat abilliv 
to inhibit visccr.il pain.) Other uses in horses and 
other species include treatment of the following: 

1. Di&k Jibe;toe 

2. Endocoxic shock 

3. Calf diarrhea 

4. Parvovirus disease 
3. HhflBtfdke 

6. Ophthalmic conditions 

7. Fosfcuigical f\nin 

Ov-rotfc Fdrrwts 

Draagpe forms ni tlunixin include injeciahle, oral 
paste, and oral granule formulations. 

1. Banamiiuc Injection 

2. Bans in Inc Oral 

3. Banamlne Oral Granules 

4. Finadyne 

Advcrjic Side. Effects 

These are limited in horses but may Include swel]- 
i np; ac the injection sire and swearing. In dogs^ 
vomiting, diarrhea, nephrotoxicity, and gastric ul¬ 
ceration may occur with lone'terra use, 


Te<hnicin+C y 

1. Fluniwn is labeled for intravenous and intramus¬ 
cular use in horses. 

2. Borne equine clinicians believe that flunmni re¬ 
lieves abdominal pain so well in horses lhat it 
may cause a sense of fate security about the 
condition of an animal with colic. 

3. Small-animal patients receiving Dunum should be 
wdl hydrated and should be given intravenous 
fluids and ulcer praphyta (Paddleford. 1999). 



DMSO li 3 dear liquid that w^OClginflJlIy developed 

.is j a^nmurciat^lvenr. 1c is noted fur its inriinibm- 
ntniory action and irs ability to act aa a carrier of 
other agents through the skin. Its aiUiififlamiualDcy 
ertinif mny be related hi its ability to trftp products 
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associated with the inJtnunattHy response. DMSO 
cause? vBodilatkwi wheel applied topical!?. 

Clinical Uses 

Clinical uses of DMSO arc varied; however, the 
only labeled use for DMSO is lor topical applica¬ 
tion to reduce acute swelling resulting frotfn trauma 
in dc^gj iici.l horsea. DMSO hss repcmedly been twd 
it a rhe Following: 

1- An adjunct to intestinal .surgery (intravenously) 

2 . A I iv,i l:n-. , : , if lar ue-rehral edeimi L>r spiruil l,:i:t.I 

Injury (inrravcnL-Hiily) 

3- A rrcatmcnr for perivascular Injection of 
chemotherapeutic agents or other irritating 

iuhstames (topical) 

4. A catcier of drugs actios rht skLti 
D mt*gc Forms 

Dosage Cmi:? i.4 DMSO includk 1 a solution 
and? gel (90%). 

I. DMSO Ocl and Solution (90%) 

2* Pynotic (DMSOand a steroid) 

Suicopon Composrti/m 

Rjscoprm Gom posit urn is a pn>ducr that conmins 

1. "Mjry]scopolamLriiuTiihn!‘mide and! metam izolc sodium 
(dipvTi.sne), 

Clmkcit Uses 

This product is used for che management of ah- 
domin.nl pain assi.sciated with equine colic. 

J-UT7H 

L Ruscopnn Canipcreitu m 
Ad^r.*re Side Effects 

Adverse side effect* id DMSO art probably u'liiIl- 
laal with limited use or exposure hut may include 
the follow ins 

3. (JatHc taste,, which occur very shurilv after the 

a^ent is applied to the skin 

2, Skin irritation accompanied by a burning 
sc mat km 

J- Induction of birth defects (teraCflfieric) in kjOk 


Techto£c£a*\?k 

1. Rubber glares should be warn while applying 
DM50. 

2. Bandaging over an application or DMSO n>ay 
cause skin irritation. 

3. DMSO should be used carefully when chobnes- 
lerase inhibitors have been used. 


Acetaminophen 

AccfrimiHyphen is an analgesic with limited anti- 

pyretic and afttlinflammsKiry acclvlttei. 

Clinical Uses 

Clinical uses of Hicecnminophen are limited in vet¬ 
erinary mGdlieiiue, and acetuin hyphen use slum Id 

he JLseLyiihigtfJ because of ilie risk of [xirencinJ tox¬ 
icity and rhe availability of acceptable substitutes. 

Dontp fin™ 

Diwitjrit: l-nniLs l 4 ibCeEjiiilincipliL-il include tqbfelSk, 

caplets, and liquid formulations. Following Is- a iLs-x 
of some of the human label brand names! 

1. Tylenol 

2. D-.iiul 

3 . Tcmpru 


Te.chv\lcicir\J y 

1. Ace ta mi nop hen should never be grven to cafe- 

2, Mhe-ffluflfte# products should bt checked 

caceFully icr Che preserve of acetaminophen be¬ 
fore they ere used in cafe. 


Advene Side Effects 

Adverse side effects of acetaminophen use in cats 
includk 1 the fanruallwi of metheinnj'hhinemiii, Cya.-- 
jinennb, and liver damage- Cats have a hmitd 
Liibificy to bttrfrfliu/brm acetuminr.ij^ien .mi m ay suc¬ 
cumb to a sntgfc dose . 

Prop ionic Acid Derivatives 
OtRPROfEN 

Carprofcn is a propionic acid derivative NSAlD 
that h-ns been approved for oral use In dogs- Carpus 
fen h: : is kwn approved tor Orel nAil injectabLe use in 
ting* and c?ii in turtipe. It h;i£ a li.ill-lik' l 4 H hinihi 
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and is chc^hc to work by inhibiting OOIK, An in¬ 
jectable farm is now available U it use in the United 

Scares its well. 

Clinical Uses 

Ures include rhe relief of pain associated with de- 
.eenemtive pint dr«ft« and postoperative poin nr- 

.-iulriiig h'. 'iii soli ci.isut: <ie 1 or ihupetllc repair. 

Damage Form* 

I - Csrprcrfen (RLmadylh Available in tablets, 

OpfelS, irLjf vliurk, and cdiewahl? luhltHs. 

2. Garpfafen. (Novgk) Caplets 
Adverse Side Effects 

Side effects such m |fttttoincestinftl ulceration and 

bleeding are spparendly hare with this agent. 

Ketoprofen 

Ketopuufcn b a propionic acid derivative with anal- 

gesie, iitkl if-yTt:In':, >uy.\ ;irtrmiiLiiEinkiiUvry iiL':Ci vlT itfs. 

It is Libeled fur use in hones in live United Stans 
but has been used, a great deal in dogs .uiJ cars in 
Europe and Cariadar 

CSnkfll Uses 

]n horses-, keteprofert is used for treanneiii of pain 
and inffl am morion aseocuited with mureukiskelefcal 
diwfikn. It ha-? been used for pofftoperative and 

dlTmliC psiitk iri dugs and CflB- 

Dosqge Form* 

L Ketofen (honw) 

2 . Orudis (h utnuci liiht*l} 

Adverse Side Effects 

Side effect* may include gaalrointestirLEd bleeding 
or ulceration, renal dyafiirtction, and yenemlired 

bleeding- 

Naproxen 

Naproxen is a propionic acid derivative that is 

SimiL it TO kflOpIftfen atld ahuprcifen. [| is Lftbt'hd for 
use in honed!, although it has been used in dugs. 

Cl m-real Uses 

Naproxen is labeled for the “id i/d of pain, IniLmt- 

LiiiU i-.iii, jind Iu mt* 1 1 ti sh ;hbiLX^i;ired WLlh rttyneiili:* .ie'&lI 


other soft tissue diseases of the musculoskeletal 
system of horses," 

Dosage Fornu 

1. Equrptoxen (horses) 

2. Naprosyn (human) 

Adverse Jade h'/jecU 

Few Aide effects arc reported in horses. Cl ulcer¬ 
ation has been reported in dogs, 

IB-U PROFEN 

Ibupfcufen i.s reponad! to have the potential fur seri¬ 
ous side effects in dogs and cats and is not recom¬ 
mended for use in there species- 



Etodofat 

EunfoliK is an indole acetic acid derivative: MSA ID 
that has been labeled tor use in dogs. 

Clinical IteC 

This drug is labeled fur the management of pain and 
infliimmatLon associated with osteoarthritis in dog?. 

P«wflg¥ Form 

EcoGtsfct 

Adverse Side Effects 

Side effects include anorexia, vomiting, diarrhea, 
Sfid fetbotgy- 

Berfltoxib 

Dtsraooxib is an analgesic and a nonsteroidal anti- 

inilinniwiiitoTV' iigent of the tuxib class. 

CItnfcri Use 

Deiaooxib is labeled for the control of pain and 
infUnunation associated with orthopedic nngery in 

dog* wlih 4 lb body weight of greeter, and for the 

control of pain and Lnflarnvnatlnn aflaocLaced with 
osteoarthritis in dogs weighing H lb or more. 

rfcutfjfi' Form. 

EknmdKx 
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Fimtvxib 

FjiDDDX.1b is an NSAID that belongs to the conib 

cbm. 

Cl em seal Lfees 

The labeled use is for the treatment of pain and 
mArflatiimaticin tibOtiHted with OsteCtirthritis in 
dop. 

Dosage Form 

F re vie os Guewablc Tablets with onr^daily dosing 

lepoxalm 

Tbposalin it a nonsteroidal antiinflammatory Jru^ 
for oral use in dogs only- The manufacturer claims 
that thh product is the tttlly NSAID that bkcb 
both arms of rhe srachldimLc ;Kid cascade (OOX 
and lipoxygenase}, li le. manufactured as a “rnpidly 
disintegrating" tablet that breaks down quickly 
upon contact with the moiirture u+ the animals 
momh ftnd an I lie If be ifil uni. Tins dtwge liirm 

is designed 10 improve owner/anknel dosage 
compliance. 

Vlmkal U*t 

Tepoxalin is labeled for the control of pain and 
inflammation associated. with osteoarthritis in 
dogs, 

Duwagr Form 

Zubrin 

Mstoxkmm 

Melt todcam. is ?i COX-2 ttceptdt NSAID- It 

hits anil Inflammatory, analgesic, and antipyretic 
properties-. 

Qmwdl Uses 

Mtilojcicam ls used IO control pain ifiMiLULlfLl vLirll 

surgical procedures., anhririfl„ and other causes. 
Mcfcacara use in cats is limited to one-time subcuta¬ 
neous injection for surgical pain- 

Dusuge Forms 

McmcamOr.il Suspension, 1.5 mg/ml 
Metacam Injection for Cats, 5 mg/ml 
MetatfinJi InjecticHi for Dcgs P 5 mg/ml 


Adverse Sick Ejects 

Similar to other NS A IDs other agents thiit are clas¬ 
sified m NSAlDs nr that have similar activity Itt- 
elude these dbcuased in the fallowing paragraphs 

Polys vifated GlycmammQgfywn (Adeqaan) 

Adcquin is A SwAiJyriJthfrtiC ifiixturc of gLytftami' 
nciglycans derived from bovine csrtlbge. This dru^ 
reduces degenerative changes iivduced. by mm in¬ 
fectious nr traumatic joint disease and promotes 
activity in the synovial membrane- It is available 

in iiilTiuiTticuhir mid LiilTsumiseiilar los-ms ;md is 

labeled for use in hona and do#*. 

Hyaforonate Sadhm (tiyotwet) 
llydlovet is ;i gly cofflin itiog lye on that is labeled for 
inrraarTiiiiiliir Injection. It had ac nviries similar to 
that of Adequam 



A soluikm of hyaluronffltt that may lie given by 

intravenous or inmaarticuLir injection for synovida 
associated with oeteoarthritiE 

Me do fen am ic Acid (Arquel Grannies) 

This NS All) i.s labeled lor oral treatment of acme 
or chronic inlkrunatory disease in horses. 

Selenium and Vitamin £ (S&iefac) 

Splenic Ia labeled for relief oi acute symptom *ii 
ardirldc conditions in dogs. 

Ketofiijbc 

Ketorolac is an NSAIH with efficacy sinnhit to that 
of morphine. It carries a Ll mum Libel and may 
cause series side effects, 

Qrgatein (Patosein) 

I ViliKvein is labeled for acoi# and chronic inflaming 
tory conditions in horses and dogs. 


Opioids and opioid receptors ore discussed in a gen¬ 
eral fashion in Chapter 4- This section addresses 
only we oi opioids to control pain- 
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Opioids relieve pain by binding with specific re- 
raptor site? in the bruin, spinal cord, and peripheral 

tissue. By ftlierini neutoctAtutnhRf rulcrTity they alttt 

nerve Impulse farmadon and craium Lasktn at many 
levels i *. 1 irh in the CNS. The ultimate dfeci is rhac the 
opioids block or inhibit pain impulses to higher CNS 
centers rtSpoArible list the perception of pain- 

Opioid Agonists 

Opioid agonists remain one of the most effective- 
drug clasra for relieving moderate to severe pain 

I9W). Opioid :i^m iiil-J.h- :i re drugs tlial 

bind with nil opioid MMpcor skrea and pmJuct opi¬ 
oid effects and respiratory depression, sedation, and 
addiction. Opioid agonists includedfcittaiiil,c<ufen- 
tArtiI, codeine, etotpliiltt, tentunyl. hyAtftnjtPtpboHC, 
meperidine, methadone, mmphine. o«ymnifphone ( 
and sufentanil Even chough some of these drugs Lire 
considered more potent than ramphine. morphine is 
still considered to he one of the mod effect ive of die 

i^ljilIm. All ;i£Lnlihls art: { Ml COfltTOllid .iut>*lMni.jtfh. 

Clinical Uses 

Opioid agonists are used to control moderate to 

severe pain in ftnlmaLi- 

Sfikctfil Douyc Forma 

1. Morphine sulfate (Infinnorph, Astramorph PF) 
(.human labels) 

2. OKyillurfillciru; (NuflfWCphsfl) 

3. Meperidine {Demerol) 

4 . Codeine (codeine phosphate, codeine sulfate* 
Tylenol with codeine) 

5 . FthCShyl tHftmttfltiil {DiiTtigesU’ ) 

£k Tramadol (UluramJ-flynihedc Mu receptor opi¬ 
ate (nonconr rolled) 

Adverse Sidt Effects 

Skit! tfifects CiSi l Include Ttfspfr.lCorv dq^rtksioii, Jteda- 

□□m excitement, and addiction. Cars are more sensi¬ 
tive to the excitatory effects of opioid agonists than 
are other species, and they tolerate Low doses well. 

Tkansdermal Fentamyl Use 

Truudennal application erf fenianyl has been suc¬ 
cessfully used in humans for control of chronic 
pum. Thii use has recently been adapted fir control 


of postoperative and chronic pain in dogs and cars 

(cxtralabd). 

Cart must lif nken when uslfig tratwdetfrisl 

ftirchos- to ensure that rite animal does, not eat nr link 
the patch (causing possible cverdtKflfip), anJ that 
occidental exposure to humans (especially children} 
dra n<it occur- To Ifpiy the pftKh, gWtS should be 
mjITi; rhe dciil uvtrf I lie dol-fciiifi iA \\w neck -Inrukl lx- 
clipped* cleansed, lilv! allowed to dry well-, coed skin 
contact with the parch ihi.*ilJ he achieved; and a 
snug Knndage ?hi.n.ild be applied to hold the patch in 
phiL:e. The patch Sshriuld rifver Iw Cut because 11 1 is 

inrerferefl with the race l. 4 release of feruanyL The 
patch should be carefully disposed of alter use. 



The op In Id a^onht-anisgoLLlii dn.ij> IiulJ with cipbokl 
Lipp.i reccprtjrs bur ant^gocure opioid mu receptors. 
Opioid ogcmirtMntRgmiste include huti.irphanH.il 
(C-IV), pmJIawdiK (CMV), and nalbuphine. These 

dniys art! L'nilNidvred efleeiivti kir iiiiiil la nmdunslti 

pain Lind have few side cheers. 

Clinical U$€$ 

Tin? priuiiiTy use is lot the relief Cif inilj fa tnodfcffrte 

pain. 

Oosagfi Forms 

l- Putorphimtil (Tirhi.ige.sic, TtirWrol, Stadul) 

2. l^nmnieine (Tsiwin-V) 

3. Nalbuphine (Nuhain) 

Adverse Side Effect* 

Hitfe gffegtj include redifiun, 1 1;l x l; i, ;irij yilivuCmn 

(pLMiranjcine)- 



The <ipioj-.l partialagonists hind w ith the mu recep-- 

iLHts bin only p-.icii;dlv ;iliiv;!icc them. RLiprernir- 
phirw is the primary drug in this category. Recent 
Trudies- hove shown that hupTenorphinc may he ef¬ 
fectively udminisrered to cats hy the stiblinguaiy 

buccd remfe (Robtrtson, 2001)- 

CJinicu] Uses 

Uses inclm.le relief of mild to moderate pain i n Jogs 
and horses. 
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DnHvr Form 
Buprtncs (human label) 

AJwru Skle Effect a 

Side effects include sedation rmJ respiratory 
depression. 

Other Pam Controi Agents 

Ketamin c ¥ alpha-2-adrenerjiic ^eni^ lidocaine,. 
benaodiaBcpdiues, and encyclic antidepressants 
(Elavil) arc other agents that are used frequently to 
tiuh.li ■ laftf pail ft (ite Chfipnsr 4)- rhe.1t" sigenCS nuiy 
he used alone of iri combination with «lun. Some 
agents are delivered as a confitanr rate infusion 
(CR1) fiw the sustained control of pain, A common 
CRJ for pain conttol involves the oonnJbirtdJtion of 

morphine and ketamine (MKl nr morphine, hdu- 
Qiinc, and ketamine (MLK). 



Mast Dells- ssnsillzed 

to lyE aiili^SfiS 



RjsaiKposure lo Igfc 
antigen w"l? br dgiog 

b+twwn two r*C*pWtt 
resulting in release of 
histamine and otfier 
mediators 


) Antihistamines 


Antihistamines .ire drugs that arc used co inhibit the 
effects or spread of the inflammatory process, These 
dnjins do ilOt inbihit I he formation of ptCftt3glflnditH 

or orbe* Lnflammaroty mediaTors. They work by pro- 
venting histamine from combining with tissue recep¬ 
tors ot by displacing histamine from receptor sites. 
Because histamine is a maiur-chemLceil mediator 

itf tliu idletfuto response, aniihitfiulimtei may In.* usur 
ful in controlling allergic reaponaes. 

Histamine is a chemical that It released from 
mast cells when they -nT-e adequately -stimulated hy 
imam.m%igki bul in E (IgE) rintil-Hklies to albtgtm 
(Figure 14-.*}. Hist ammo then combines with nsiuc 
rccepmrs and causes dilation of small blood vessels, 
increased permeability of copillories, smooth muscle 
■l^isrru and iruCreawd secretion of g Lands- Two type? 

nf ;uilihislinilicitr reCepUrfS have lietMi ldeniihifd: Hj 

and E L. 

Antihistamines competitively block the binding 
of hbtflfnine lo Hj receptors,, which may block pro¬ 
gression of i lie rillerEH- response. Some anilhtaa' 

mines also block H| receprora ihai may CL.-nnihurc 
to motion sickness or nausea. Some antihistamines 
have iL hi^h affinity for H^ receptors in the brnin 
4 inJ cause s. Sedative effect. 


T 

Activation of H, raeeptofs w’lh 

diliilinr nl bAftftj vessel*, foCrwsKi 

capillary pBimoablllty, -pain, and 
c^ner MamfnalHy nesponsES 

Figure 14-3 

The rdc-asc efi Histamine Item mast cells- when sin dated by 

irrmixin^kihiJin (IgJE dnlibcjcliei. 


S(i Him lilt knit 4 it H : rcCtrpEnnt CflUfltS increased 

flow of hydrochloric acid by the pcstnc mucosa. 1 ] 2 

blockers reduce the secretion of hydrochloric acid 

■ 

and may be used to treat gmtrointestinal irritation 
and uLctifttital- 

CJinieui Uses 

Antihistamines arc used to treat the followings 

1. Pruritus- 

2. Urticaria and angioedana associated with acute 
all erpic reactions 

}■ Laminitis in honw and cattle 

4- ‘ A l\?win?r" mw syndrom? 

5. Motion sickness 

6. “'Reverse sneeze B! syndrome 

7. Anaphylactic shock 

W. Upper wspiiflOOry Crfltt conditions 
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HfPtfftaJBmus 



Figure 14-4 

Rdwew pf rcrtcmisrgich Is under ihe ccnW of Hie 
l^pwhieniic-tsiujiidry-diJrerial (HRA) axe. 

simulate the hypothalam—thnsuish impuUw 

FcODfl higtwr hrym ut liters—TCP releji.se CRE The 

cjoncxol mschardacn then praccedH in the fuhion 
Illustrated m Figure 14-4. 

One of the major Indicatiofis tor the clinical use 

ui L:nrti^:iwteTipii.U is foir I heir ;i n tiintl. mi nuUnry ff* 

fi&efs. These* ettisCTf. am bnniglit about by their abil¬ 
ity to block the enzyme phospholipase, which 
promotes the reaction that resoles in the fonnajtion 
of prostaglandin--A primary mediator of the im- 

iTuiiie nesponM. CiUxLcOStertlUh also protect Cell* 

from InflammaTory rr-juni-.i by various mechanisms 
that include but are nor limited to the following: 

L. Slsal::ili:i tlgcdi nieiuhrmies U> help prevent thdf 

breakdown 

2. Stabilizing lysosomal membranes so they dk:> noi 
release their harmful enzymes 
3- Disrupting histamine synthesis 


4. Inhibiting interleukin synthesis 

5. Reducing exudative processes 

Conicoufifokk are alu used clinically for the if 
inununoairppreffiive effects. They are used to suppress 
the immune system in allergicconditions such bs Ilea 
dbgy dennotitis, aJtopy K autuixiirtaune hemolytic 

anemia, rhcm naioid nrihril Li. -ini I iivei l 'ITie iin - 
immoHjpprKHive effect comes from the ability of 
cortiaEtcroidE to do the following; 

1. Inhibit anribody formation 

2. Decrense the concentrations of lymphocyte* 
and cosinopbils 

3. Suppress I he h&L^r;sCi.. ii i < it ti.L J nclTi^ .| i ils 

4. Inhibit phagKyEQ&lfl 

Akknt^jk iVnniunusiipjfl'dwite qudliaef m v&ty i me¬ 
nd cJmcofly, tficy can aiso mtsk the signs of serrate* 
infection tfrat arc sinmitmeoudr prcsfit. 

GortLcwrerofds are useful in the treatment of 

lyitiphflid riimuTN because they caiiw s direct lym- 
phoroMc eAea {Barton, 2001). 

All steroid compounds are synthesized from a 
biisic parent compound that hits been described -ns 

memhling three ttKjtns and u hath (Figure I4 p S)- 

Scemlds aie Ebroud in three rc-ginns of the adrenal 
gland. Those regions and their respective products 
include the following: 

1. Zona glofneruloea—mincralocorticoids 

2. Zona fasciculate—glucomrtiooids 

3. Zona reticularis ses heuruofws (aitdrog?n and 

estrogen) 



FlQURE I4-5 

The con figuration of the parent molecule of all slerod 
mcrJrcute, indirinj cortiro^roidt 


Copyrighted material 





Hidden page 



Hidden page 



Hidden page 



Chapter 14 Drugs Hud m Relieve Plain and I ll Hum lull cion 


29S 


4- LLdocainc hydiochlocidt injection 

5 - Orhtr generic local anjwthetics, including terra- 
dine imtl dibucaine 

Topical 

1. Ophtharine Solution Vetefiraiy 
2- Ophthrtic 

Adverse Side Effects 

Local ancaduelkB can have adverse side effect a if 
die total maximum dose for the species being 

CitMlfd i s tix l: t 8 *:uIthLI. Side t-11^nmy iiiclu'.Jf Tens*- 

lirif-nthi, exdoemenCf Irypoctruicm, anduizuna, 


Technician/Note# 

H. LidHaine with epinephrine should never be used 
if an aniiarrhytfrmk; is indicated, 

2 . Exceeding the total recommended dose of local 
analgesics may cause toxicity. 
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REVIEW QUESTIONS 


L. Pain u ill arises in 1Vee litirve end inns Cidk-.l 


2, List some si^s associated with pain in animals 

3. NS AID* that selectively Inhibit 

_flK 

drought to produce fewer gastrointestinal side 
effects, 

4- What v- the must ootrunon aide effect of the 
NS A IDs?_ 

5. Why arc cars bo susceptible to aspirin oveidowf 

6. Phenylbutazone should hr administered paten- 
tttally by (be SQ route only. 

a. True 

b. False 

7. What C-II opioid is administered via trarwlcp 

iny] _ 

Cofdocarereiid therapy Involves treatment l>J" 
rhe slums of disease and often cares the disease 
as well. 

a, True 

b. Folse 

9. What rune: Ion Jl> irdneralocortljCDlds serve in 

rhe body?_ 

10. List wine principles that should he followed 
tonwttting ctittlcowttDld thgt^py. 

91. What decs the term kLtrogpmc mean? 

12. Datribe the side effects of shurt'tenn and 
long-term cortLcoattfold use. 

13. What is the mechanism of action of local an- 
Hthetk agents? 

M. Whai are some Lndicailofu for rhe use rtf' local 
anarhetkif 


13. The body 3 a abb m prodvCG ha own opiated ike 

analgesic agents called 


a. histamine 

h. etuhiqiliills 

c „ prosiaglandJiu 
d. cytokines 

16- A substance that can initiate a fever is called a 


a. pmaagbndln 
h. endorphin 

c. pyrogen 
d r pyocnetra 

17-_is $■ Iwiz* known as 

salicylic acid, 
a. Phenylbutazone 
b Aspirin 

C- DMSO 

d. Acetaminophen 

1.8. _____ is a pyrazolone: derivative. 

a. Phenylbutazone 

b Caipiufen 

c. EioJoIk 

d. Deiamaxx 

19. Runixin meglumine is a(an)_,_ r _. 

a. propionic acid derivative 

h.. 3 nt i 1 1 fetaJii iftfc 

e. muscle reLaxanr 

d, NSAID 

20. DMSO causes_when applied 

ti fkally. 

a. v jane on sit! c t J on. 
b vasodilation 

21. _is considered {even today) 

to be one of the moat effective chF the apkridsr 
ri. Ftntanyl 

li. Morphine 
c. Tcpoxalin 
dr Caiprofen 
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22._iaCarc) a major chemical 

mediatorfs) of the allergic response. 

SU Histamine 

b. Plosta^andins 

c. Pyrogens 

d. Hormones 

5- All «>t the fallowing me types erf «jrtkOrten>i<fc 

except_. 

a, dcxamerha.sone 

b. Prcdcf 
e-, Vetoing 

lI. Iteroprolen 


24 A local anesthetic such as- lidocaine may be a 
drug of choice when an epidural is performed 

d> replace pmliipsed uterus in a bovine. 

a. True 
h. False 
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Muhisol-ft'horniDsol-R 
Nomiosol-M in 5% Dacirow 
Ptasma-Lyf^Vlasma-Lyto M m 

DediDse 

COLLOID SOLUTIONS 
HYPERTONIC SOLUTIONS 
FLU 1C ADDITIVES 

Stidmn BiL^boiUE^ 

P'oCmsiiim Chlnrirfe 

Cafcium Supplements 

5WI Dextrose 

Vitamin Supplements 

Oral Ekrtf&lytt Pfeparaltont 

Parenteral Nutrition 

Parenteral Vrimin/lineral Prcdnrti 

WATER SOLUBLE VITAMINS 
Vitamin B Complc* 

Thiamne Hyetochtoride (Vitsmm 6d 

Vitamin 613 (Cyarwcobalamin) 

IAT-SDIUHLE VITAMINS 

Vitamin A 

Vitamin 0 

Vitamin E 

Vitamin K 


CHAPTER 






peutic Nutritional 


Lear n i ng Objectives__ 

Afhft sxudyiiif* rlLii didpcer, jpu ihotiif ^ uhL 1 ru: 

1 Define terms related to fluid,, dec trirfy te> and selected therapeutic 

nutritional preparations. 

Z. Inscribe tlicf Ji.sCTiF^iluxi l:<I wVirtrr m die body. 

1. Describe the cdoiposLEiuh of body and fhefapeurlc fluid*. 

4- Define osmotic pressure and tonicity as they apply cl> fluids. 

S. piscUfcs the bask principles erf fluid therapy, 

fi. t^SL ril li! lllJ ii-S L‘-L^II I|-'ll 1 L’ 111 IIIIlI GIN IIM 1 . 

7- Csue^nriae and -provide uxanipk** <iL rhe fluids used \n fluid therapy. 

8- List and describe selected fluid additives. 

9 List and describe selected oral electrolyte preparations. 

10- l 1 ■■ t and describe selected parente^il viramin'mlneral products. 
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E¥ TERMS 


Buffer A substance thal decreases the change in 
pK when -art acid fir base is added. 

COLLOID a -chemical system composed pf a continu¬ 
ous medium throughout wliich small particles are 
distributed arid dfi riC4. settle Dut under ihe influ¬ 
ence of gravity, 

Dissociation The set of separating imp ionic com¬ 
ponents (Nad —* Ma and Cl). 

EmeTROLVTE A substance that dissociates into lens 
when placed in solution, becoming capable of 
condkjcting; dectririty. 

Empirical Based on cbservtybon md personal 
©perienct, 

Hyperkalemia An excess pf potassium in the 

blood 

Hypernatremia An excess of sodium in the 

blood. 

Hypokalemia A deficiency of potassaim in the 
blood. 

Hyponatremia A deficiency of sodium in She 
blood. 


Hypovolemia Decreased volume of rinu^ng 
Wood. 

Metabolic Acidosis Decreased body pH caused 

by excess hydrogen ions ri the extracellular 
fluid, 

M ENBOtK AlkalOSj& Inoeased body pH 
caused by excess bicaifeonate in the ©fflweM# 
fluid. 

Oncotic Pressure Theosmoticpressuregener¬ 
ated by plasma -proteins in the blood. 

Solute A substance dfessotaed in a solvent to form a 
solution. 

Total Nutrient Admixture A solution used for 

parenteral administration that contains amino adds 

lipids dextrose, vitamins, and minerals. 
Thanscellular Fluid Caebrospml fluid, aqueous 
humor of the eye, synovial Fluid, [pstrointstnal 
fluid, lymph, bile, and glandular and respiratory se- 
entidnst 

Turgor Degree of fu*oess or congesfcm; describes 

the degree of elasticity of the skin. 



Veterinary technicians often have nn important 
rule in fluid*dwtn.4ytc, and therapeutic nutrit ional I 
cht’r/ipv- They uiiilimihler ptiTeilleml nr i:t;iI iIiiilI oi 
nutritional products and man itor patient' responses 
under the direction of a veterinarian, Because rhe 
use of these products can He critically important tu 

the outciMWi# ol <i teldmteuiri* shiiiild b.iw +j. 

[borough knowledge of the products and Their use. 

ANATOMY* PHYSIOLOGY, 



Distribution of Body Water and Etectrolytts 

MeasurcmeTijb of total body water (TBW) have 
shown that water represents 50% to 70% of the to- 

Cnl body w? ight in adu ll itniiiii ils; M% li ifllen uhhJ 

;ti rhe average As much iis SD% of a neonatal 
animal's body weight may K* wares—a factor rhai 
makes fluid low in young animals potentially very 
serious. An increase i [ibin.lv fatJeoKises the amount 

M 


of TBW and makes ir Important to estimate Fluid 

needs on [he basis of lean body mass to avoid over- 

hydration. 

■ 

TBW j? distributed in several compartments 
wiihlft ih# body fFigure IVL). finely percenr < ii 

TBW Is found within cells and is cal led mmacetftikrr 
jfcud NCf). 1CF makes up 40% of total body 
weight The other 40% of TBW is found outside 

rhe cel Li ;li i J i > I lid ^Eriivdbdjrr /laud \ F*X'FJ _ hi T 

acoounis for !Z0% of [oral body weight. 

ECF (discounting the relatively small transccllu- 
lar fluid component) distributes itself between the 
interstitial fluid ( 15% tfl body weight) and the inttii-- 
vascular fluid uc plasma of body virgin). 

Body fluid compartment* should he thought of n_s 
volumes nt fluid nnd electrolytes in dynamic equilib¬ 
rium-* with fluids and cbctroiytn moving back and 

lorl; 11 m ru«.i M*|ri ij-^niWrjhk? cell nw/in hniru, , s. (.-himg&i 

in the quarutty of fluid or elecnolyrefl in one corn- 
pan me nt usually rcfiulr in changes in rheK qunnrities 
in other compartments Fluids administefed intnmy 
ncudy tu an animal +itkT enter the irlrtrvftsCiilfiiJ 
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FIGURE 1S-I 

Body Ajld compartments. u5VV rctal body waner. 


space of rhu ECF, move mi.To The inceiatirlal space, 
isrui then enrer the ICF (Figure L "5-21. In mofit cases, 
loss of fluid occurs first from the ECF and then ftwn 
other compartments, 

0 / ffoefy and Therapeutic 

Fluids 

Body watet contains -im array of solute* thn.t vary i n 

qiu'inlity hrmii cinnpyrtmerit C«i ctimpirtinenc. A 

solute ls ;i auhuarwze rhar dissolves In ;* solvent; ihb 

advent is. usually waiter in hioktgk systems. The 

molecules of Tiubstiincc 5 . called electrolytes break 

■ 

down (di«ooaJte) into chi'reed particles called inns- 

riiiclK'lylL^ are I’H^iiCiv^iy chfUgttl (till ion s) nr 



* 


In!fr-b1ilial raid 



Figure 15-2 

Sdimwljc showing mwemert erf ftjid between ccopflrtmrrt? 5 - 


negatJvely charged (an-lmi)- The numbet off cur¬ 
ious always equals the number of anions in normal 
animals (Table 15-1). In the ECF, the most abun¬ 
dant cation is sodium, and the most abundant 
Mini ms are £ h ] 1 m k I bi Leri's maCt. In l he Lt.F, lliti 

major caiLovu are potassium and magnesium, and 
the major anions arc phosphates and proteins 
Therapeutic fluids nre described as baliuiced if they 
Tumble ECF in raanpisitii>n and ufibiil: : m.C#d il 
rhev Jo nor. Lacmad RJngeiA solution. Ls ,m 


Tahlt 15-1 Composition of Plasma 

and Imerstilial Fluid 


loin 

Plasma (mEq/L) 

Interstitial Fluid 
(mEq/L) 

Cations 

Na^ 

SA2 

145 1 



4.4 

Ca s+ 

2.5 

2.4 

■Mg £+ 

1J 

1.1 

Tdl4l 

149.9 

153-9 

Anions. 

Q" 

104 

117.4 

MCOr 

24 

271 

Hj.POi 

2 


Protein 

14 

(none) 

'Other 

5.3 

6.2 

Total 

149.9 

153.0 
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Table 15-2 Composition of Solntkins Used Lei Fluid Therapy 



GJucost T (g/L) 

Na (mEq/L) 

ci (mtq/L) 

K (miq/L) 

DmtraH EloGhclyto SriLutiwi Contpootthn 

5% dexir-ose 50 

0 

0 

0 

10^ dertrose 

IDG 

0 

0 

0 

2.5% dextrose in 0.45% NaO 

25 

77 

77 

0 

5%detfrose in 0.45 % NaCl 

50 

77 

77 

0 

5% d&lrasE and 0.9% N-aCI 

SO 

154 

154 

0 

0.45% NdCI 

0 

77 

77 

0 

0-95% NaO (normal saline) 

0 

145 

145 

0 

0.9% MaCI 

0 

154 

154 

0 

3% Mad 

0 

512 

513 

0 

Ringer's solution 

0 

1475 

156 

4 

LKtated Rroger's sdulio^ 

0 

130 

109 

4 

2.B% dextrose in lactated Ringer's 

2B 

130 

109 

4 

solution 

5% detfrose in lactated Ffrwr'i 

50 

ISO 

109 

4 

wluton 

2_B% dextrose in halt-strenglh 

2B 

65.5 

SB 

2 

lactaled Ringers solution 

Honmoul-M in 5% dertrosa* 

50 

40 

40 

13 

Normosnl-R 4 

0 

140 

9 $ 

B 

rtasma-Lyte* 

0 

140 

103 

10 

Plasma-Lyte M in B% dextrose 1 

£0 

40 

40 

16 

Plasma 

1 

145 

105 

5 

Additive?; and Solutions 

20% mannitol 

200(M) 

0 

0 

0 

7.5% NflHOOj 

0 

093(B) 

0 

0 

&.4% NaNCQj 

0 

1000(B) 

0 

0 

1 tWfc. CaClj 

0 

0 

2720 

0 

14 9% KCl 

0 

0 

2009 

2000 

50% dextrose 

5 CO 

0 

0 

0 


31 All glucciu. 1 . widi one L'XjCfptKm: M r mnnniiul 
t Buffer* used: A, lkx'IhLl 1 ; R,. bicarbatiace; Q, ElutiMtaias L, I ill lade 

■bb 

4 CEVA Ijiborawrlei. 

5 Bukclt Heulchiiiin: 

Fn.Mii Chew DJ h [JiFuiruUl SF SauftdeH manual •.»! auflll lULiiiiiil ligphdttlajH Aftd ur.i|ui, , Y. Philadelphia! L9ft5> WB SauftdeH-Co. 
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Ca 7 ' (ffiiEtj/L) 

Mg 3 > (m Eq/L) 

Buffer 1 -(vnEq/L) 

Q&rnolarity (mOsm/L) 

kt&f/L 

pH 

0 

0 

0 

252 

a 70 

4.0 

0 

D 

0 

505 

340 

4.0 

0 

0 

0 

200 

85 

4.5 

0 

0 

0 

406 

170 

40 

0 

D 

0 

560 

170 

4.0 

0 

0 

0 

154 

0 

5.0 

0 

0 

0 

290 

0 

50 

0 

0 

0 

308 

0 

5-0 

0 

D 

0 

1026 

0 

5.0 

4.5 

0 

0 

3.10 

0 

5.5 

3 

0 

230.) 

272 

9 

& 5 

3 

0 

20{L) 

396 

94 

5.0 

3 

0 

200-3 

524 

179 

50 

fi.S 

0 

H(L) 

263 

69 

5.0 

0 

3 

16(A) 

364 

175 

5.5 

0 

3 

27{A) 

23(C) 

296 

IS 

6.4 

5 

3 

47(A) 

0(L) 

312 

17 

5.5 

5 

3 

12(A) 

I2(L) 

376 

176 

5.5 

5 

3 

24(B) 

300 

■—■ 

74 

0 

0 

0 

1099 

_ 


0 

0 

693(B) 

1786 

0 


0 

0 

1000(B) 

2000 

0 


1360 

0 

0 

4000 

0 


0 

0 

0 

■3000 

0 


0 

0 

0 

7760 

1700 

4 2 
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Fluid Balance 

In normal animals, the intake -erf -fluid and electro- 
Iy[Hi it adjlUtfeJ 4 11 ofbtfl li rases tltat QCCUf- SiMirv.rK. - * 
of water intake Includo (I) wauei thar U drunk, 
(2) water that is inge^red in Food, and (3) water 
dhar results from the metabolism of food (metabolic 
wfiter)- Normal n *ut?* of water low include 
(!) urine, (2) focal wii«r, ( h) sw-eat (I'mrsesh nod 
(4) respiration. ReBpiiratory loss potentially can be 
important in dogs because of panting and sweating 
can h? important in horeev Fluid losses are fnv 
iju^nily dtjifstfierited eH sensible—those that esn 
be measured easily (e.g. r urine), and InseruLhle— 
those chat cannot be measured easily fe.g M focal 
and respiratory losres) r 

Decreed fluid intake often accompanies env 

nrexka, and increased fluid Ims occurs m disease 
states that uuu polyuria, vomit mg,, and diarrhea. 
Third-space shifts of body water occasionally may 
cause quantities to K* taken out of circulation a? 
they ;sre trapped in hi \ly Li,ivUies <if lira! clmsujji 

skin leriorua (c.g., Inudclnal obstruction,. body cav¬ 
ity effusions, hemorrhage). ExBensive hums, which 
are uncommon in veterinary medicine-, also can 
came■estensLve fluid loss. 

History* Physical Examination, 
and Laboratory Findings 

A patient's history provides important information 

iihi hlI i he Ton I u mod eirefil id waier lOOilte II iilI lixis. 

Knowing the route of l«a can aid n clinician in 
determining rhe type of fluid to use bo correct dchy- 
dmtii.ni and electrolyte imbalances. Table 15-3- list? 

r 

various causes < if dehydration and |h? fluid mtiJl-' 
cared for creating each condition- For example, 
acute vomiting leads to Logs of potassium and chlo¬ 
ride ions, w herns ■ntutf diarrhea, causes prima rily a 
patasium loss. 

The physical examine I ion pnmdes iiii->ml.nil 

inlornfiation about the extent of fluid loss, The 
skin turgor test, along with other physical find¬ 
ings, Ls used to determine the percentage of body 
weight l.h<it has been 1 1 ml via fluid (Tuhle IT-4). 
The skin turgor rest is performed by pinching up 
.1 fold of Birin aver the thoracic or lumbar area and 
then determining how long it takes to return to a 
nurimil position- If the neck ami is used in Small 


animals, the extra skin may cause misleading 
results. The point of the shoulder should be uied 
in horses becs.iflst tiie skin of the neck sites can 
again be misleading. The longer the skin cakes to 
return to norm,!I, the greater the degree of dehy¬ 
dration, Animals with little body fat may appear 
to htf more dehydrated than they realty arc {slow 
tciinil tu nomcal skin position) because of low 
body fur levels, whereas obese animal* may appear 
to be well hydrated when they are not because 
increased fat increases skin elasticity. The pres-- 

triCt <il dry mucous liie-mbi-rim-s; an incTHiised 

heart rarej weak, thready pulses; reduced jugular 
distention (especially in horses); and a reduced 
capillary refill time all may be indicators of dehy¬ 
dration. Ek&dusC most of the ■evflluAtkans men- 
rioritrd eatllff are subjective, simple Laborautfy 
rests may he performed to aid in assessing hydra¬ 
tion status. 

Simple laboratory tests th: ; it can aid in evaluat¬ 
ing hydration aroviig are packed cell volume {PCV), 
total plasma proicln (TPP) JeDeiminailon, and 
urine specific gravity. Dehydration generally results 
in an increase in PCV, TIT’ and urine specific 

gr;ivifv. Recuusts anemia cun nijilce a dehydrated 

patient appear in he normally hydra red, PCV al¬ 
ways should he evaluated with TIT. Readers should 
consult more advanced references for interpreta¬ 
tion of laboratory findings related tu hydration 

sraius- 


Determmmg the Amount of Fluid 
to Administer 

T1 1 tP 4 1 v/dufcs that are cak:i.d:iU i J to d^tfctrairte the 
volume uf fluid to administer are (1) the hydration 
deficit,, (2) the maintenance requirement,, and 
(1) rhe ixmtemporaiy (ongoing) lasses. 

The hydration deficit, which Is the amount of 

ill II.I thrlt miLSE Ik nfplaCdd tu hHflg ll ie am mil l'i;K k 

to a normal hydration status, is calculated by multi¬ 
ply ins die percent,isc of dehydration hy rhe pa¬ 
tient's normal body weight, The percentage of J?- 

liydr.LljiMi is miniihliL-i.l iriuri i be h istory, physical 

examination,, and Laboratory findings* The saving, 
“A pint is a pound the world around 1 * can then be 
applied because a pint is roughly equivalent to 

500 ml- F<irex:imple, if a 22-lb beagle determined 
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Table 15^5 Fluid and Electrolyte Disocden and Fluids Used in Their Correction 


Abnarnialily 

Type of 

Dehydration 

Elecfrolye 

Balance 

Arid-Base 

Stef us 

Fluid Therapy 

Simple dehydrsticH% 
Stress, exercise 

Hypertonic 



Halfoirengch or balanced 
electrolyte «ta»n; 

b°h dextrose solution 

Heatstroke 

Hypertonic 

K* variable 

Ns 4 " variable 

Metflbolk acidosis 

hfcaWT-streng^ dectrdYie 
sdnt;ion folkwsd by 

balanced electrolyte 
solution 

AnorBM 

Isotonic 

K* low 

Mild metabolic 
«id»i5 

Balanced electrolyte 

Mlytixe; K Q 

Starvation 

IsubDriir 

K* loss 

Mild nxzlabolic 

BddQSii 

Half-strength or balanced 

etedralyle «^rtions; 

BG; calories 

Vbmihng 

Isotonic cc hypertonic. 

Na + , K\ 
and Cl” loss 

Meta hole alkalosis; 
metabolic 

Kk&BU 

chronically 

Ringer's solution.; 0.9% 
saline with KCl 

supplementation 

Diarrhea 

Isotonic cf hypertonic 

Na* loss 

It* loss chronical if 

Metabolic acidosis 

Balanced dcclmlylc 

solution; HCOrj 
m (it chura) 

Diabetes mellitus 

Hypertonic 

K* loss 

Metabolic acidosis 

Balanced eleclrolyle 
solution; KG 

Hypensdrench 

corlkism 

Isotonic 

K- less 

Qccasbnslly mild 
metabolic 
olkabst 

Balanced eleclrolyle 

solutions; KG 

Hypoadreno¬ 

corticism 

isotonic a hypertonic 

Na' loss 

K“ retention 

Metabolic acidosis 

0.90b seine folewed by 
balanced electrolyte 

solutions 

Urethral obstruction 

isotonic or hypertonic 

K* retention 

Na*-, Cl variable 

Metflbolk acidosis 

09% saine fatowed by- 
balanced etectrcriyie 

solutions; KG post- 
obstruction 

Acute renal failure 

isotonic or hypertonic 

(with vomiting) 

K' retention 

Na", Cl varLatle 

Metflbolk acidosis 

Balanced electrolyte 
solutions 

Chronic renal failure 

Isotonic Or hypertonic 
(with vomiting) 

Na , Kl + r d' 
va ria hie 

Metabolic acidosis 

Balanced electrolyte 

solutions 

Congestive heart 

Plethoric (NT, hbO 

Na* retention 

Metflbolk Kklosis 

5% depose solution 

failure 

retention early): 
hypotonic chranicdlly 

{bn: dilulicnal 
hyponatremia) 

(chronically) 


Hemorrhagic shock 

tectonic 


Metflbolk acidosis 

Balanced electrolyte 

solutions; btood 

Endotcxjr shock 

Isotonic 


Metabolic acidosis 

Balanced electrolyte 

solutions; 0.9% saline 


Frcvm Mjuet WW. HittamiLt SPi h'liud rhu mpy. In Kirk KW, f-J.. Cjirrvnc vwerifipry iliefflfiy VMIhiiibLI gnlmnL pr^rif l‘, 
F'hLl;idclphi;i- 1483, WB -Sairnidcn- Co. 
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Figure 15-4 

Daily flud requirements 


Fluic and eearolyle therapy in small animals,. JWMA 157 : 537 - 045 ^ 19 EO.) 


char can be admJrdaiered subcutaneously deperufc 
on [ho size of the animal and the armamc of loose 
^k'm th-iit it has. Between Kl and ICO ml generally 

L.r.i hr 11: 1 1 ■ ■ l! 11 :i siiK iihLii/oii*. -ilr. in-.: I •:■:iri■ 

shuuld ho rak l-li mi m administer enm^h fluid to 
dissect the skin Ickhc from Its blood supply because 
this can cause sloughing of skin over rhe site. Hy¬ 
pertonic nr irritating fluids should not he given by 

tlld MlllLUl ;i IldLHt-i. mu Id. 

The oral route is a practical means erf adminis¬ 
tering fluids as lon^ as an animal has no severe 
disorders of the gastrointestinal system - This route 

;illimv> fiCTtmal physiologic pfO^SieS tO cimlrul 

tlie amount of fluid and rhe amount and rype of 
electrolytes absorbed. Thus route is not satisfac¬ 
tory when large volumes of fluid musr be given 
rapidly- 


The intraperlDoneal route allows for .idmanisir-i- 
rion of large volumes of flu id, hut absorption is slow 
Peritonitis is a potential complication, and this 
fOu(C b not COffifftOhly uMii- 

The Jniraodfieous (femui, ilium., ot humerus) 
route is sometimes used in very small animals or in 
those with poor access to veins. This route allows 
Tapid delivery of fluids anti Misx.] hut requires 
giWWt technical hit pi acini! 1 lie delivery 

needle. Careful attention should he paid 10 sterile 
technique when chis route is used, to avoid enusinp 
osteomyelitis, 

Rtite of AdmimsttaliQft 

Once the volume of fluid needed and the route of 
administration have been deckled, the time frame 
must he established tor delivering the fluids. Riipid 
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Losses of fluid usually call tor rapid replacement. In 
vctcfinaiy practice, fluid flew rate* often are deter- 
mined emplriCAlly- However, some getieralBatioti-H 
are helpful. 

For irearinp patients with shock, fluids should he 
administered rapidly 140 m l/lh/hr in dogs anti 20 to 
40 nd/lh/Hr in Cfirts}- The twe uf a prtwure ftdrttinii- 
i in,r km cull may iiLU iv.* mure rapid hnfusLm im i hest 

cases (Figure 15-5). 

Fluids ideally should he infused continuously dur¬ 
ing a 24-hour period. One method of determining 

I In it! ll>. iw rare is In l:;iIl:ii l;Ut: I he I iv. It.iI i< ir& delicil, 
add niamrcnanee and Lrfitfciin^ losses, nod «e rhe 
Jrip rate to administer the total during a 24-hour 
permd. S'.tuic clinic inns prefer to administer the hy¬ 
dration Jdkit durw the Ant few Incurs and then to 
jih-c rile rertuiindfiroVL-r a longer period. Some divide 
the total calculated volume into three equal parts 
and adminaster each in an 8- hour period, In many 
practices, fluid iidin migration can he monitored for 
;i piirl :il l he lLiv ciiily. |n I hi* L^ist:, lln- IciEmL 24-hunr 

fluid volume can he administered during the period 
that the ptirient can he monitored. (Common sense 
and iruodical judgment, however, must be exercised.) 
PovtiOtH <if the tOCfll vnlume may he admitliisteied 
duutafiefluly when appropriate. 

Fluids are administered from plastic hags or hur¬ 
tles of from plats bottles through intravenous ad- 

□inirtratkifi (Figvra 15-6 and 1 >-7). Two rim 

4if inlnLim-.trati'.'iL dial ore eoiiai'noiily u»d in 

veterinary medicLne are rhe standard macrodrlp set 


FIGURE 15-5 

P:&£ur* ridirniiiSlidiKai Oj\{ (Iriluidjle Piev.ut InfuStii d £ 

registered trademark of Bome-dical C^namics. 5dd by Sanof 
Anim. 5 l Hottl, lie,, Oierlgnd Psrk Kan_) 


(15 diDps/ml) find the minidrip/mkrodrip sci 
{W drope/ml). Other sura (10 drops/ml and 

2Q dmp/mti) are also avallshl*. MlCtodflp -*<ts are 

suited for one in jidiLimhtormy fluids ro curs and 
small dogs-. The size of the administration set musi 
he known to calculate rhe drip «:vr flow rarc- 

Tt> calculate the drip rate, first divide the total 

ii’.ii-il'fi of mill ilil vis tL> lit- jlLlmhusieted hv I lie liitul 
number of mil nines for administration to determine 
the number of millilit-ns per minurc to JcliveT, Then-, 
multiply the milliliter? per minute by the drops per 

mi llili I it 4 it chi' a (.inn i list ml u in set yi Jti I i:ivt id 11 wun U i 

use. tL> arrive at the number of dfopa (^cr) per minute 
(gtt/min) For example, if we wish, to give out beagle 
1200 ml of fluid during a 24-hour period using a stan- 
dyid (15 gn/till.) administration set: 


Volume of hfijsicn (ml) 
Time cf infusion (vtwi]i 


x drop factor (gp/ifflfy 


—gtt/mn 

1200 ml 1200 ml 

24 hoLTs x ffi min ; hour 1440 min 
=■ (lB3 ml/min :< I h gfi /ml = l'i.5 gt /min 


A tuce nf 12.5 gn/mln can be Thought of as 1 Jftij 


:igTpn.ix:!inritc*ly every 5 WL:iyiut> 


ffl 

12 


- 5 


When standard gravity flow begs >>r bottles are 

Uttd, ilnp ratt^ are ei ml rid Led hy device.* lli.il art: 

placed on the adruLniarraiLciri sets co adjust ihe Ji- 
amet-er Lif the line fc.u;., roller cLimps, slide clamps, 
screiv clamps) (Figure 15-8). The flow rate is sim¬ 
ply lL iii 11 "lI in tifi the fna-chiltc whert fluid inltisian 
pumps (mli'h^ur) or cuntfullee-i (ml/mm) ore used. 


Monitoring Fluid Administration 

Fluids administered ttvi rapidly it in tw great a 

volume L.□ i l>; Lil t (iLtealeEiLr'iii. ( !nr«hiL lalortLtaring 

of the physical stanis of the animal is easentLal 
Ljung 5-,'iunds,. skin turgor, and the overall status of 
the animal should be monitored regularly, along 

with i he PCV Aiui cli^ TI P. When a htTEe volume 

of fluids h ;kJmifiiHtered mpidily, it is prudent to in- 
sere a urinare catheter to monitor urine output and 
establish that the kidneys are functioning normnlly- 
SdJie dirnci-ims aUo eh00 k t«> insert a juguldj 









APPLIED PhAK frl .AOU EXKJ¥ TOR VETERINARY TECHNICIANS 


310 



Copyrighcecl image 


Copyrighted image 


Ff w ft* 15-6 

Typ^s cil Ili.id CiJiitcini^-i. A, ^HjCire hljiiJ plastic. bulLle-v B r GLjvs b'.VI let.. t, LIFE^ft^T ''Ituahlei plri:V.?: (PhMft i.ounfrsy LbfiOli 

Animal Hwfti, toe, Owertand Pa*, $anr RigiCare is a registered trademark of Sanofi Animal Heallh he, CtaHand Park, Kan; 
UFECAHE 8 E5 a r^l^rrd Ifftfepnark at Abbott l.akiraHxii« i Ahkilt Park, flj 


catheter m mijnitor central venous pressure in <i 

ol fluid volume ovt'ThK.id- 

SlfttfK III i >'iL iThV'Jri itL IEj mil-; I lW Im'.Jl I U S r I L'.^N 1 L-L' S-S, 

annus n;*s;al Jisch.irge, in.cre.iaJ lung >, 'U nds 
(crackles), tachYcarJia, dyspnea, pitting subeubme- 
mis edentfl, ind m\ IncTeased '“Jdli vlikfi" fed in the 

•ijiiliLUt niltwj-. i issijt: { H.iskiai-s, ZCOl h h lei il! nifii* inn 
should h stowed or stopped and rhu vetermarkin 
contacted sc the first appearance of these *igns., 
Libeled adhesive tape should be placed vertically 

nn I In ill hold-."-, or ksgr. In nlhiw nusuloneiE '-‘I die 

volume delivered iHu-uiu l?-9) m Bottles or bap ;lUi> 
should be labeled v«i rh .ill pertinem infoimftion, 
iii-cluJlng the presence of any additives, It may he 
helpful tei pliH'e ■« horhiTiti'l piece iii type the 


fluid container to indicate when fluid delivery is co 

r 

he shopped. 

A volume eoiiriol system 01 Eurer/ol device rosy 

be used For administering small volumes- of fluid 
(Figure 15-10). A clamp allows chc volume control 
chamber to h 1 filled with a predetermined arnuunt 

of fluid from I he b;iv no 1 llOElle. Thu I mu ihuiL is 

damped off to prevent entry of :id JiTion.il fluid from 
the bag. The churn her can he refilled if desired 

Preparing Fluid Administration 



When pre-paring to administer imravcnc-iis fluids, 
you should follow ;l stytndard protocol- After jrarlier- 

inv '»- 'ir >irpphe< ■ " I p-rp’irii’.sJ ihi- injviTip>ii site 1 . 
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Air vent 
M&crodrip 

Oil li e* 


Drip chamlwr 
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V injection 
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Figure 15-7 

Intravenous administration set 


S ide damp 
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-H \ 
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Screw damp 



Figure 15=8 

Clamps for controlling fluid flow. 



Figure 15-9 

Labeling (vertical) of fliid bag 
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Flatting pi'll 


lfi]sdfion ppr! 


Y Fi-ij«rikm 
sle 


Male ih-ispier 



Figure 15-10 

'■bluine oQinnal aAiYilttfHlun &et 


tind the line art patent, chc drip rate may be ad¬ 
justed as required. 

1 1 m any time iKer flow raw slows nr stops,, cheek 
the foUnwinfl: (I) the catheter for correct place¬ 
ment nnJ patency, (2) the position of the pat Lent 
to determine whecheT limb position or flexion has 
<rccluded tb? (3) the flow cfomp to we 
wither Lt is m rhe open pcaJiion.. (4) rhe whfog 
to determine whether it h kinked or crimped, and 
(!>) the fluid level in the bottle. 

Two flu id solutions may be administered sinuilfca-* 

iiaLHUily with I he use id a piggyback setup u! I he 

conialMK (Figure- L5-I]). TTw secondary bn# in 
hung higher than the primary bag, and the second¬ 
ary admin iteration set line is connected to the 
Y port of the primary iidmitiistnitum set. 

It is useful for a technician to understand, rhe 
use of a three-way valve. The three-way valve 
permits three-way connections to be made. Flow 
of fluid through the valve depends on the posi- 
turn in which ihe CtHNTOl handle is placed. The 
handle points toward the line chat is closed. 
Figure 15- L2 illustrates the operation of a three- 

way valvcr 


check to see that yuu have the correct fluid type 
and 1 hill iris nut Lilli iA dale. Then, deiwnfot 1 I Kill 
rhe container ii not cracked or chipped and that 
the solution is clear. Fluids should never contain 
precipitates or appear cloudy-. After inspecting the 

ucirhtumers tap t<i iciulce Aute (rat if is intuct. tt e 

move tlie metal cap (brittle) or Jnserdrwi potT cover 
(bag),, while raking care not to contaminate rhe 
port. Close the flow 1 clamp on the administration 
■ift, and remove the cover fitun the Cidministration 
St I spike. Wipe I he poff with \m alcohol svrab, and 
insert the adminisirarLon set spike into the rubber 
stopper (bottle) or insertion porr (Kng) Hang the 
bottle ot bag, and fill the ailmini^triition set line hy 
opening the flow chimp and allowing iluul to mn 
th rough the line until all hubbies are cleared^ Close 
the flow clamp and attach the adapter to the intra¬ 
venous catheter using sterile technique. After the 
flow damp is Opened to determine that the catheter 



Figure 15-11 

Pig^tKirfc setup fljicb. 
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I 

t 

I 

A 

FIGURE 1J-12 

Operation of a three-#^- valwe. 


TYPES OF SOLUTIONS USED 



II 


Crystalloid Solutions 


Crystalloids are solutions that contain clrccrol/te and 
nondcctrolytc substances capable of parang through 
uk.! 11 imniihnini^s and cheteltMS enterfog Gill body fluid 
Li. ;i I i i 11 ;Lf E al let a r_^ . Administration l rf crystalloid Wilu- 

rionsi results iin rapid equilibration of fluid between 
the intravascular and interstitial spaces. Crystalloid 
wliftLonB *re used routinely in veterinary mnliicirK 
becftuW t>l l heir venunility and relatively law luim. 
OyntalbLd solutions can he classified further as re¬ 
placement or maintenance solution*. Replacement 
solutions resemble ECFin content, whereas m«iinte- 

rvjinii'^ 4tililtiOIW CCrtUtdirv Ifs* Mxjkiin artd mu** pohis- 

slum dun are found in replacement fluids. 


CTmfcrtf Uses 

Fluid? admin irterrd for correction uf dehydra¬ 

tion, rre-uniem of shock, mointeiiunLe of normal 
hydration* and replacement of dectiolytcs and. nu¬ 
trients, and a* a vehicle for administration of inrra- 
venew drugs, 

Dduff Forms 

Dosage forms are numerous, riuids arc available 
in glass buttles, plastic battles, and plastic haps 
that hold 250, 500, and lCOO ml-Containers that 


hold 3000 and 60CS3 ml arc available for some 

solutions (s?e manufacturer product guide*). The 
following .welkin briefly describe* th# commonly 
used crystalloid solutions. Sec Table 15-3 for ;i 
listinp of the composition and other characteris¬ 
tic* of each. 

Adverse Side Effects 

Adverse side effects of fluid administration are pri- 
maiily associated with overhydratLon, Signs of 
overhy drat ion may include restlessness, shivering, 

st-runs iimkjiI Jbu:h;Lrge, Ci^llgbiflft-, ami pulatHiruiry 

edema 


Pkyshhgic Sotine 

Physiologic saline b a 0.9% solution of NaCI and is 


also called yiciTOidi jolnifi. Ir aha rnuy lie culled 
isotonc saline because it has ;ui osmolarity erf 
30«5 mOiirii'l Saline is used to me lease plasma 
volume or to correct a sodium deficiency (hypuna.- 

truciiiah It abo nwy ht* used to bathe tisMit-i during 

surgery to prevent them from drying out. Because of 
its high sodium content, saline should not be used 
in animals with known heart direarev 


LootM&d Rmg&rs Solution 
Lactate J Ringjert solar ion is ana of the most vera.- 
tile and commonly used fluids in veterinary medi¬ 
cine, It a balnnud electrolyte replacement solu' 

I lull 13i.it Lii]i hu ;klmii Li.>ltTLhd by iifty mule bIi iI is 

available. IrcomaLns 28 mEq/L of lactate, which is 

converted by the liver to bicarbonate to act as a 

■ 

buffer against acidosis. Theoretically; Isolated 

Rlftgtr’S SOlutfcitt sIuii.iIlI nc.it h* itdriiiniKti-ivJ with 
blood because tlu- calcium cements could cause 
clotting to occur Lactated Ringers solution it nor 
currently considered appropriate for use in critical 

pMients (Crow, 1007)- 

Dextmse 5% At Ifltatar 

Dextrose 5% in water (DjW) is a nonbalanced so- 
lution that can tain* only dextrose (50 g/L) and 
w-uer. Admin bwrltig <3exttt« 5% is equivalent to 

ajinkrilsiefing pure water because the dextrose is 
metabolised to carbon dioxide and water, Dextrose 
5% provides approiiniately 170 kcal/L {a quantity 
that cannot he relied an to meet the daily caloric 

r 
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plasma volume Iwigcr and has- fe we r side- effects 
than the dextrans. It is prepared it? a 6% wh' 

tkm in (V/lii S&litW- The priflWfy dli)ldv3.ttT3^ 

of hecastanzh Li its eaperut 
3 0.\Tjpelygeliitin (Vctaplasmaj. Gelatins rue 
modified animal collagens. Threw molecule* are 
denser thiin the dextnuto arid therefore produce 
nr tiller L>hii'iL?iie iKiHin. Cbsgu ■lop*(hy is a pO' 

tenrinl side effect* 


Advcnv 5 wi<r Effects 

Ail vi/tm' siJe effects l>I colloid 1lL 11h l rki hI n-iIilrfa imi- 
ally life related to cbning detidencies. or allergic 
reactions. 


T ecJmtcia-n-j-- 

!. Colloids ore not intended Tor mairtenflncB or 
long-term me, 

2. References- should be checked in determining 

the dppropridie flow rote for colloid sc^ulicro, 



This discussion is cccdined to the use of hypertonic 
saline solutions. These solutions have been iid- 
vKBbd by some clinldans -for the treatment of 

htni'Liirrha^iC mid ettaJotOUfe shuck, ilfful lor pflllWB 

undeigdlng major surgical procedures- {£.£., gastric 
dilation, volvulus). Similar to due colloids, hyper¬ 
tonic saline solutions may be useful when bran 

nr | *liI ni. ii'iiiry rdt'ma is ptistfll in ft <i pO ft: fit fell 

compUcaclon. 


Clrnrcu! Uses 

Hypertonic saline solutions arc uwd lor the treot-- 

cildill l>1 shuck i&siuCiated wilh tr.'iurUri, Link iHij>: - 

emia, bums, pancreatitis,, and major surgical 
procedures. 

DiUftp Plum* 

Hypertonic saline solutions are avaLtahle from com¬ 
mercial sources in i%„ 4%. 5%„ 7%, and 23.4% 
preparations. 


Adverse Side Effects 

These may include phlebitis, tissue irritatkui, re- 
hemorthaes in traumatic shuck, electrolyte Ltnb<iU 
ances, and—when rhe adm inlsirBiion fare is 
mo fail—hypotension,, hronchoamirricrinn, and 
bradycardia. 


Te&hwiciawJ k Mot&y 

1. The tale of administration of hyportonie sat* 
solutions is a very impe^ant consktefoticn be- 

cause exceeding thts rate may cause serious side 
effects 

2. These solutions should be infused through d 
weH.-sea.ired intravenous catheter to present ex¬ 
travasation of irritating fluids. 


f) Fluid Additives 


In .liHiht insi;-iiiL':4?M, sf-ccuil siita-tEiiiiCt-i msy hf ruLlud 

to Lniravenoua fluid solutions io enhance the &ilu- 
liofifi' therapeutic effects, These substances may he 
added to correct acid-haw atrncniiHlitks and clco 
trcilytu i.nibfll;nt«S 1 tO Sup pi 5 me At CabrfeS, and to 
provide supplemental vitamins to replace those 
washed out by fluid therapy. 



^urdiLiiiL bicar I’iMirite (talking I;l I i.s fun ill kill mug 
agent that may be added to correct metabolic aci¬ 
dosis and certain other conditions. Because lactate 
or acetate in fluid preparations (iften cannot correct 
st-vere metabolic SCiflOSiSt, -Supplement atUsn be- 
cornea nueasary. Normal serum hlcarhonare is 

24 raEq/L Required amounts- for supplementation 
are calculated hy measuring a patient^ bkarhnnate 
{or carbon dknfidc) ^evel and subtracting that value 

from Z4 (normal). The difference At called the hicay- 

ijofiflte Jjjici'a. The bicarbonate deficit is multiplied 
by 0.6 and then hy the animal's weight in kilograms 
to determine the number of miilLiequivalents of so¬ 
dium hkartaiiiate (si administer 


BKBftxtnalc supplementation fmEqJ = 
Bicaibonate deficit x q.g x weight (kg.) 





Applied Ft-i arm ago logy for Veterinary Technicians 


316 


When access to laboratory measurement of 
bicaibonate or carbon dioxide is not available, 
empirical KstiEruiCkim mJ Ssippltjrnerittii icici levels are 
made on d ie basis of clinical juJ^nien [. 

Bicarbonate concentration in commercial prod¬ 
ucts is measured in milliequiVBlents per millilireT. 

Clmktd Ul£s 

These include die trc-armcnc of mcrabolic acidosis 
and as an adjunctive therapy for the treatment of 
hypercalcemia or hvperkalemta- 

DlftiOg* Fflimi 

VLTcrinary-approved forms include the following: 

I- An 3% (.1 liLEq/ml) Solution for injection, 
whLch Is available in SO 1 -, ICO-, and 5C0-ml vLala 
2, A 5% (0.6 mEqi'ml) solution for injection 

AJkth Side Effects 

Thi-'si.! ii'iriy LElrC lndt! fflEoIxillC ;lI Li h i>is, liycmLrilt:- 

mijifc hv^xalceniia, atvd hypernatremia-, 


Technici&n’-y N&te-y 

1. Sodium bicarbonate is incompatible Vhttb se*-eral 
soluliuns and should be mited only after eonsull- 

ir'ig product iritis Of approbate ftfcmncM. 

2. Some references indicate that sodium bicarbon¬ 
ate should no! be added to solutions lhat contain 

calcium because of ihe potential fc-i precipitates 
to form, 

3. Replacement of the total number of milliequiva- 
lents should be made over several hours 


Potassium Chloride 

rottEHium chloride is a solution that is used to supple¬ 
ment pvHnhim deficits (hypokalemia !k Aninrfsia, 

diuresis, Muad diarrhea ;Lrtr smile of [he common Caul$9, 

of liypiJcntemiu, Normal serum porasaium levels Lire 
between 3 5 and 5.'5 miE^L. Table IS-5 provides a 
gukk 1 for ptXassii.im supplementation that Is baaed on 
clip mtiHuied kim level of pofasiutn. 

Clinic at Uses 

Fotewium chloride is used for the treatment or pre¬ 
vention of potassium deficits. 


Dosstge fwnu 

DiwiAKe forms for inlravennw ihc include the 
following: 

1. Potassium chloride for injection (2 mE^'nil) in 
10- and 20-ml vials {veterinary approved) 

2. PbrtHHiufll chloride for injection (2 mE^'nd) in 
K ID-, 2D-, 30-, IM-, 2«h r anJ 50D-ml vlak 
(human approved! 

Adverse Sadr Ejects 

I 1 1 ese may include Ir, !'*■ ik.ik'ima. vrlm 1 1 is nuni- 

ksted by muscle weakneas, and cardiac conduction 
disturbances, which can be life threatening. 


L Potassium chloride solutions must be- diluted 

before ddmiorsirtflion. 

2. The rate of infusion otpotessum is critical. Consult 
product inserts or otiier references for appropriate 

rates 



Calcium J'lucortate and calcium chloride may be 
Jduced (1:1 with saline) and given as an Infusion u i 
ccareer hypocalcemia. This is nor a common proce¬ 
dure in practice, however It is more* common to 
inject the supplement, without diluting, for the 

treatment of emefgencv condLih*ns such as «datn^ 

si:i or milk fever. 

Clinical I7 h9 

Calcium supplemenw are d for the treatment of 

hypocdcemla rhai may re suit ffom various, condi¬ 
tions which may include porathyroid gland disor¬ 
ders, milk fever, eclampsia, and excessive sweating 
in hones, Calcium in combination with phospho¬ 
rus, maRilesium, poia&dum, inkl dexCruse is i is4fi.l U\ 
tre-ar cattle with conditions such :lh grasoi rarany, 
milk fever, L-=ind dcwnei cow syndrome. 

FfPims 

l. Calcium gluconate Injection (generic. and pro¬ 
prietary) 10%, in ampules, syringes, vials,, and 
Kittles (veterinary label) 
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TeckntcCa*vy Wots* 

Same of Ihe oral electrolyte products tor latm 
animate also contain antibiotics. 



Figure 15-13 

EscpKjgcjl Ireder, 


CTmtcal U$t 5 

These include elecrfolyie and water Kphntihmeni. 


Drhip Form s 

Donee farms are 


mnneiuus, and the following I? 


mly ;i piirtial lisiing 


1, Avian Blue lice (powder) 

2 . Bkdyte (powder) 

.3- ElpsfoG EJtcctolyit Gel 

4- Equine Blue-lire (powder) 

5. Entrolyte (powder) 

6. Formula 9] [ (powder) 

7 - OnvLytr (powder) 

rt. Ke-Snrli (powder) 

9. TumLl-IC (powder, pel, and tablets for dogs and 

cats) 

10. Vedalytc 8X (powder) 

11. R lift 1 1 


The term paraderol indicate* the administration of 
nutrients by a mure other than the gastrointestinal 
tract. Parenteral nutrition (FN) is described in human 

iiL4H.liL.irbe 1 iis Eolnl or pari ml in fgfeftnCC In v, hr I her nil 

nurrhne requlienuna are supplied- Diseased itnd de¬ 
bilitated patients require fl daily inrake of adequate 
calories and protein to maintain good immune func¬ 
tion, tissue synthesis, and normal metabolic attmiles- 
Thnsc padema thar are um ihh or have no desire pci ear 
nnrmnlly may need PN- 

The reran. toed jwenKTijf Ttumftf.L>jn (TPN) does 

Tmt apply to v^re-rinacy patients because there is mi 

1 it-L\l in niet.-r 1 he ntttfLLs Lit rill tisttiilluil ImEIv mid 

amino adds, far- and waueraolubk vitamins, and 
macro and tr.ice minerak, ,is there is in people 
(Rcirullaid, Armstrong, and Davenp.nrri 200C)- In 
vtfeiitwry medicine, an attempt is made to meet the 
animal patient's resiLng e-rai^y requiTeJiieeiE and mese 
of the requfcrcmen.es for amino and tarty acids, and bo 
provide so roe of the required v it am ins and minerals. 

FN solutions must b*? compounded die indi¬ 
vidual | Vie itnl. A i'l'ii&Eiltc if all reqiuruJ lanrriertl-v, 

called a total nutrient admixture (TNA), c.in be 
prepared fix rhe veterinary patienr in one fluid bag for 
OTivenience. The preparation of three solutions is 

htyGtld tlbe seupti 11 I nuts! vv^riciiiry ijinu.s, bufc drey 
may bo available rbrouifh himan hiispicab, x r ererLnaty 
schools, or specialty practices. For a list of prcniuccs 
md in the fo mi ul at ion of the TNA ffi ci.snafcltan H.iticle 
entitled Tarentoral Nutrition PtoduOiF by Miller and 
HarindS m. KiAjs:< jmvtir VuctTiVLiary Therapy, XJJf. 


PARENTERAL 
PRODUCTS 



Advene Side Effect! 

These are rare if care is taken not to cause inadvertent 
ftdfliin.ittrtltic»n into the rtSpiratory sf^teni- 


PaTenreral vLtamlii/mLncral products are used 
to prevent or treat various conditions in veteri¬ 
nary medicine- They ire urid as therapeutic 
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agents in large-animal medicine more often 
than in small-animal medicine. White muscle 

i.l , “eying nyi," pcdyiwurlt L*, pinLreye, lepro* 

due civil- problems* bracken fern poisoning, and 
poliaenjccphalo-maLBcia are only a few of the 
conditions prevented i.*r treated with vitamin 
products in laru^'anhuiil practice- In simdh 
animal rnutintr vitamin and mineral 

supplemmtacun is not considered necesaary iI 
the animal receives a balanced diet, Many small- 
Minimal clinician? regard overuse of vitamin/ 

minttiil products » a bigger problem than 
vkamLn/mineral deficient.its. Warfarin poiAoninH 
(vitamin K1 and certain dermatologic conditions- 
(line) are exceptions, 

Oral ctiultLpk-vltflmin/tftiincnal products arts flu- 
meroiu and are nor: kited here. 


,J Water-Soluble Vitamin 


Vitamin B Complex 

B-cc«mplex viramins consist of a group of water- 
soluble vitamins that include thiamine, ribo- 

flavin, niacmaiiinle (niacin), d'pflnihetto! (pan* 

e ahenic add), pyt Ldnx i lie, cyanncoha I amin 
( biotin, choline, and folic acid. B vitamins 
serve as -cocniymes for many metabolic reactions 
in the hinly- B complex often is added to intiavc* 8 
ill ins iIiillIm (dnsLLiMSL'd earlier) and may he given 
parenterally in an attempt to enhance die 
biochemical response of stressed or debilitated 
animals, 


TecknCcca*vy Note* 

1. Check the label belare giwng B complex 
intravenous ty. 

2. Observe lt>e animfll lor alleigic rexucbons, 

3. B-cariplex injections may cause pain at the 
injection site. 





Thiamine is a water-soluble B-complcx vitamin 
that acts as a cocrupe tor biochemical reactions 

involved in I'-rirhiJiyLlralb! mefa holism. Deficiency Of 

thiamine may occur on a consequence of decreased 
intake or synthesis, or from increased Jesiruction, 
which may result from bracken fern poisoning 
thiamirre'destroying factor* in the nmven, or tlih 
aminase in raw fi.-.h. P^jluienjceph^IrsmabcLa of 


ruminonts also has been associated with thiamine 


deficiency, 


CJiifticd Lhtx 

Thiamine Ls administered for the rreatment of thia¬ 
mine deficiency in all domestic species and as an 
aid in the treatment of lead poisoning in cattle. 


DosqgSE fimu 

1. Vita-Jec Thiamine f ICI 

2. Thiamine hydrochloride (generic) 

3. Vitamin B| Powder 
Adumc. Side E^ecti 

These may include hypersensitivity reactions and 
muscle soreness at intramuscular injection sites. 


Clinical Lifts 

These vitamins are administered to replace or sup¬ 
plement a deficiency of B-comples vitamins. 

I ) i .i.v yi| l Ftfnhjfc 

L Compound 150 
2. Vitamin B Complex 

3- Vitamin B Complex Fortified 

4 - Vitamin B CompleK IriJ-ectabbe 


Vitamin B rz fCyanocobalamin} 

Vitamin h a B-cnruplex vitamin thar contains 
cobalt and is thought to act as a o. ■enzyme in pro¬ 
tein synthesis. Pernicious anemia is a wnditioti 
ih;i.i iiccurs Lit Inimijtki ;ii lire result of a fcadure to 

absorb B l: . adequately. A deficiency in any case re¬ 
sults in anemia because red blood cells fail to ma¬ 
ture properly in the absence erf Big- Ri j deficiencies 
are rare m veterinary medicine* 


Adverse Side Effects 

These can include allergic reactions and pain at rhe 
in jeetion site. 


Clinical Uses 

Vitamin B-u is administered for the management of 
Bis deficiWjtie*- 
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REVIEW QUESTIONS 


1. Dtfliiitr hyperkalemia. 

2. Intravascular fluid makes up approximately 
_of body wL-imht- 

a. 2 % 

b. 5% 

c. 15% 

d. 40% 

3. Explain the concept of a bakned -solution for 

fluid therapy._ 

4. What are three units of measurement used for 
quantifying electrolytes in fluids? 

5. Tlimpfuilc fluid* ivicli fm winolstlcy of ap- 

proximately_ 

mOsm/L arc isotonic, 

a, LOO 
h 20C* 

e. 30J 
d. 500 

6. G ive examples of sensible and. insensible fluid 

loHCSr_ 

7. Undferef ii 1 i;LliL'ii nl I he decree *:il dehydration 
is iometimes a problem in 

animals. 

&. One pound of fluid is equivalent to 

_fflilllllttfSi and I Icy 

is equivalen.! to_ 

m illi liters, 

?, The three volumes that are calculated to ar¬ 
rive at the total fluid volume ire 


ID. Calculate tin.- fluid needed for a 44-lh dog that 
is 6% dehydrated and is losing ICO ml of fluid 
d^iily through vomitingr 


12. Describe Ivuw ynu would sei up rhe hrsi lissn cit 
fluids for the dog jn question 1ft. 


13- Tell how you would prepare WO nil of 5% dex- 

rnifte in mi ri 50% sE<u- L: .■h.iIiiI iciri. 


14- What is the purpose of the lactate in 
ktatd Ringers solution? 

15. Describe cl ie use lit jin eS4iph;l|£da] feeder. 

16. What type of fluid (tonicity) should not be 
given subcutaneously? 

17. Give an example of a balanced solution and 
an example of an unbalance J solution, 

IH._is. a ditcrtnirtflrticut 

of the osmotic pressure of a solution based on 
the relative number of solute particles in L kg 
of the .solution. 

1*3- The cHtnularity uf dog and cat scrum i s appn >K- 
iniaitfLy_tnCN/L- 

23. Commercial fluids- with an osiruolaiiry of 300 
mOsm/L are_._____. 

21- How often should intravenous catheters be 
flushed?_ 

22. What is the longest time an IV catheter 
Eh*.wild remain in place before it is replaced? 

23- What precaution should He observed when flu-- 
ids are administered suhcLiEiuiertLsIy? 

24 What fluid can be used to bathe- tissues during 
surgery to prevent them from drying cut? 


11. What drip rare should be used, to deliver (over 
a 24-hour period) the fluid for the dog in ques¬ 
tion 10 (usina a standard administration set)? 


25. Any product char comaLru the electrolyte 

_should he given by 

slow IV administration to prevent cardiac 

om- 



comn 
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Cfmksif Uses 

This product is labeled for the- treatment of amentia 

■tl dtagS rriTrarJlr>w id (lit; CihAtt- It Inis beet! U#ed in 

cars 'hue Id nut labeled for such use. 

Dii5C4KC Form 

Oityglobiit (hefrogfobirt glutftnKT'iW) 

AAurw Side Effects 

Potential side dfccts include pulmonary edema, 
discolored urine, discolored membrunes* ventricu- 

l;ir nirky ihniiiis, fever, und i.M:i^Mjik>p,ilby. 


Te^h^uciCLfvy Woto 

I . The recommended administration rate should 
nol be exceeded. 

2, Do not administer with other fluids or drugs 

through the -same intravEntxis set 

3 . Do not combnc with other fluids m the same bog. 




' Anti coagu Ian 




Blood ttsagulaiLort is an obviously ftitetial process 

that is t i> Inhibit the toas sif irital Mood 

constituents from die dtculaeory system., Two sepa¬ 
rate systems or pathways may initiate the clotting 
mjpdiflfiism—the intrinsic {intravascular) and 
enttsic (t!X(KivMseiiLif) systems. 

The incrkndk pathway is activated by inpury m the 
endothelial layer of a blood vessel* which disrupts 
HuoJ flaw and causes a chain of chemical reactions 
leading to 3 thrombus,. n r \ lot. This hflps tO 

repau damii^e cohkwd vessel wall* thar occuts from 
routine wear nnd from pathologic proccsscs.. 

The extrinsic pathway is activated by injury to 
tissue an:.! ves^eb, which relea^ tissue thn.MnHnpliis- 
I in. ThriHiikifrfiLsim srimidulel the dirtliiljl medlar 
nism. Vasoconstriction occurs in damaged hkxxl ves¬ 
sels* causing a Blowing of blood flow and facilitating 
dot formatiOTU Pliitelet iif^m^tiun and adherence 

iue iils4 1 iiikpirtimt step* in the t Il^i ticiji pf*H'j?-w. 

The li iii iiLsie and exrnlnuc pKnhwaysCL^verpte into 
a common pathway in the final Blips of clot formation 


(Figure 16-3). At least 13 clotting factors panicipatc 
in this senes of reactions (.called a cramclr) in which 

i lie pitduci ui the preceding jesKilon [minnne.* due 

nest reacTum (Table 16 -]). The final snap in die 
pieces is the conversion of fihrirusgen to fibrin by 
thrombin, If any of the dotting fetters in the cascade 
: ; ire dvficknt or ttifeing, dotting doti not oCcur- 
A li;i.l;iLKe hillm K-i mammliied in the bthJy be¬ 
tween doc formation and chit brc-akdtnwn. Destruc- 
tion of clots—fibrinolysis—occurs through t [reaction 
of an eicyiDC called jJosTnfn, Pfasmin digests fibnin 

ill raids and Lylfwfr l:I». ilfing products |o CAllK t-kil lysis 

and die release of fibrin degradation products iii.ro the 
circulation, 

Antfcoagulants inhibit clot formation by tying 
up in itiactivating omc erf the dotting fetters to in- 
retiupr die cascade reaction. They ate used clini¬ 
cally ro prevent coagulation of blood (or other body 
fluid) samples that are collected for testing to pre¬ 
serve blood for transfasiuno, to inhibit clotting in 

Intrpv^nc:^ catheters* and to prevent ot rteat 

rhramboembolJc disorders (e.g., ihrcunboenibcJiL 
cardkmiyopathy in cats). 

Heparin is used paradoxically to treat the 
bleeding disorder Jiswniinawd mtrjvavcubr 
ulaiioih (DIC). 



Hepiuin is Ein anrk'ospulant that is found in many 

ttones of the body and i* thought to be stesred In 

nm.sr cells. It is obtained from pig intestinal mucosa, 
nnd its strength is expressed in Terms of heparin 
uni ts. Hepoiin acts its an anticoagulant by prevent¬ 
ing the conversion of prothrombin (feetot H) to 
rhcombdiL Without thrombin, fibrlmgen is hot 
convened. n> fibrin and a clot docs nor form, 1 iepa- 
Tin docs not break down clots but enn prevent clots 
front increasing m ^i;e- It L? administered therapeu- 
liLJlIly by LEirtaveilouN or suhLiiranmus LEljeCtioEl. 

Heparin has various Uh« in veterinary medi¬ 
cine- It is used in vitro as an anticoagulant to pre¬ 
serve blood samples for besting by hepariniiing 

(liniwing heparin Into the syrlruce and then fretting 

all visible quantities our) a syringe before the blood 
sample is drawn, It also is diluted in saline or srcnlc 
water for injection to form a flush solution for 






Afplued Ph armajcoloov for Veterinary Technicians 




Figure 16-3 

Tfte ddttng pathways 


preventing clou in intrisvcsnmiiciiclidiifi^. Heparin 
is- sovnerimes. used to preserve donated blood for 
transfusions vhen small quantities arc needed 
(erg , 3 for cats* snail dogs)- It is used in vivo t*i aid 
in die Cttatfhetll t>l D!C srid Elirc>nilw 3 enil>s„ 3 tLsrn 
and hat been advocated for die ireacmertt of la mi.- 
nitis in horses. 

Omural Uses 

Clinkikl u Mis ;Ul* I Lite J lii ihir Icms paragrjpll- 


f JftMty# Portias 

Form* approved f*. :■ r uee in hum .ins ak used ili 

veterinary medicine: 

1. HeiviTin .‘h.-kJiliiei injt:t:tiii|i, 1000 LJ/ml 

2. HepLock du:ih solurion (10 or 100 U/nil) 
Adverse Side Effect! 

Tht^e tijsirally rttanitfett its bleeding ftr ihrombwy- 

tfrpenia. 
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Table 16-1 The Cloning. Factors 


Coagulation 

Synonym 

1 

Fibrinogen 

11 

Prothrombin 

III 

Tissue factor ^thromboplastin) 

rv 

Cdlriuffi rons 

V 

Proaccelerin, labile factor, or 

accderatcc globulin 

VI 

AdhnJted factor V 

VII 

Serum prothrombin converaion- 
accderatcx (SPCA) r -stable factor,, or 

proconvertin 

VIII 

Antihemophilic fa cl or (AHF), 

antihemophilic factor A or 
antihemophilic globulin Cactce E 

ix 

■Chnslmas factor, plasma thrombo¬ 
plastin component (PTC), or 
antihemophilic factor B 

X 

Stuart-Pfia we r factor, throrribokinasG 

XI 

Plasny Ihromboplasdn antecedenl 
(PTA) or antihemophilic factor C 

XII 

Hageman factor, glass factor, or cosnact 
factor 

XIII 

Fibrirvstabihiing factor (F9F) tx fbrin«e 


reclmtctii+vV Motor 

1. Heparin should not be used as an antkoagjlane 
when blood rs collected for performing a differ¬ 
ential count because white btaod cdI morphol¬ 
ogy may be -adversely affected. 

2. A heparin fbsh solution may be prep^ed by dilut¬ 
ing heparin in saline an a concentration of 5 U./ml 
(Crow and VUalsh™;. 19B7). 

3. AppfodiruMely 1 750 U of heparin shorid be drawn 
int& a GOrri -syringe to act as an anticoagulant '/.ben 
blood is orileclEd tor tanskiscn (Noteworthy, 
1902), 

4 . Heparin Wood collection tubes have a green lop. 

5. Protamine sulFate is tbe antidote for heparin 
□radcrae. 


f f/py'/e/i e diommetetraa cefie Acid {£ DTA) 

EDTA is hti anticoagulant that prevents clotting by 
delation *4 calcium (factor IV). With calcium km® 

tied up hv t£L> J A, C IlM E1 ii;-j Ciil'n'i-.il itfCut. It ih iL-tad in 


vitro co preserve blood samples rend b the antrcoagu- 
lant tif choice when a d ifferential count Is needed {it 
■prv.i^rwH while Ltfll minpliuliiyy well). E 1 )TA is 
prepared m lavenderoopped collection Tube*. 

The calcium sole of EDTA (calcium diEodiunn 
veTwnate) is also used in vivo as a chelating apent 
tu- treat ieiiJ pn^nniny- This funttiort ck>w n>>t in¬ 
volve ilit: clnirin^ ii'&e-cI'u'iciism Oh ipu-i I H). 

toowarm Derivatives 

Couiriarin derivatives such its dicumflcu-l and warfarin 

:-ire nr-il ;mBii:ii;igi limits lh;ul hind vihniun K nr hi tlitri*-- 

ftn in inhibit rhe synthesis; lJ" predrBwidsJn (factor 11 ) 
and fectofs VIL IX, and X. These compounds arc in¬ 
dicated for km^-tenn treatment of khsombocmboLic 
conditioirB. They are used clinically to a grtfltet cstctit 

in I r.i 111.111 medicine than in veterinary nkJiuiiL. 

Dtcumaiol may be found in iruoldy sweet clover 
and has been associated with fatal hemorrhagic 
disease in cattle. Warfarin and related compounds 

rire itfgd id Eilisrty fill jviiMiniiljr pfthdUCf3- 


Oinieml Uses 

Cauraarin derivatives aie used tor the lang'tenn 

management 1 »f thittnnboMtbolic CjOpdicionfi. 

Dosofiv: Fmn 

Coumadin tablets oar injection 

Adverse SMde Effect* 

Adverse side effects arc relajred to hemorrhage. 


Technician & bJo 

Vitamin k, is the antidote for warfarin or dicumaral 

toxicity. 


Acid Dfrafe Dextrose (ACD) Solution 

and Citrate Phosphate Dextrose Adenine 
(CPDA-i J 

ACD wlutiofi contains dcKtraw P sodium citrate> 
snd citric iicid <iiii.I present* dot■ ini’ hy chelaring 

calcium. Ji i* prepared in hurtles or pLadifac hagp for 
blood collection under both veterinary and human 
labels. Bottles are available for collecting; 250 and 
500111 ! ol Mood.- ACD solution preserve* blood for 
3 u> 4 waek$w 
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CPDA -1 solution is available Ln plastic bags tor 
collection of 450 ml of blood. CPDA-L oho pxe- 
vents dotting by chdatlng calcium and preserve 

blood for as long ;ii 6 weeks. 

Eight mil I ilit-crs of A CD or C PDA-1 can he 
drawn into a syringe tocollect 50 ml erf blood when 
Jrttall s|ufcntittes .ire needed (Nurs worthy, 1992). 

Antiplaiefet Drugs 

Arotiplatelet drugs such as aspirin appear to 
impair dotting through inhibition of platelet 
siicldnew itnd clumping- This activity ij tlniugl'ii 
bq be mediated Through inhibition of die pm- 
aggregatory prostaglandin called tlwombosume 

(Pugh, 19911. 

Aspirin has been uved to prevent chRjmJboetttbo* 

lom aund^ttd * irh hesrfwntin Treatment in dogs 
and to trcLir cardiomyopathy Ln cars. 



Substances that promote blood clotting—hemo¬ 
statics—may he divided into two categories: 
(]) thou applied mplcally and (2) choc given 
pa rente rally. 


3. Surgical Absorbable Hcmctstat 
4- Hemostat Powder (ferrous sulfate powder) 
CIiHlmiI (ferric sulfate) 

6. Silver nitrate ifitb 

7. Thrombogen topical thrombin solution 
S. Celojc, Crime granule* represent r new 

generation ofhcriiQtrtatLt fi®fent that is heiny 
used m military and in her trauma suuurinns 
to control both venous and arterial bleeding 
in superficial find deep wounds. Celooc 
granules are reported to control bleeding 

in liy |i^rl9ieTiiii<; conditions hi 111 ill heparinized 

blood. 


Adverse Side Effect* 

These ait usually min oral hut may include delayed 
wound bt-iiLtng;. 

Parent end Agents 

PkrentwaJly admin is ^red hemoBtatic agents <ict as 

anri&oagulanf an»g<?nt?E$ because iliey 4o not 
dlrecdy actlvaie docring. TTwse substances promcice 
the synthesis irf dotting factors that have been de¬ 
pleted through podKmfing or disease or tie up (inacci- 
v*te) anticongubunsthiat have been overdosed-TTuste 

drugs are nor used n> control surgical or [mumncic 
bleeding. 


Topical Agents 

[>;1 pi ij.il iqrefUh jiLil by providing y Ir.iiiiL’vmi k in 

which a dirt may form or by coagulating blood pro- 
rein co initial* clot fonratiem. framework substances 
used in topical hemewtatks include gelatins and ml- 
bgett^p wltertaj styptics, littvtoitAtic powder and 
saLurEofuare substances chat inirimcc Luring through 
coagulation* The framework substances arc absorbed 
after dot formation- Topical hemostatics are used to 
control capillary bleeding or bleeding hum cither 

Mti.ill vessels. 

Qcninil Uses 

These include the control of capillary bleeding at 

MLrgu:;il slt^s or ill supCrlHr i ;i I wounds. 


Protamine Sulfate 

Pti it iLiGii lie sullnle is a pr. H i: m dint is pnx lucid Irom 

the sperm or Tents of salmon or related a peeled 
(Plumb, 20D5). Protamine has a strongly basic pH, 
and heparin has a strongly acidic pH. Protamine 

£ Oil’ll bi Ei e/>- with hepiirin to hirm m;w;1 ivi- LxirnpfexeM 
(saltj. 

Clinical Uses 

Protamine sulhue is used f«>T the treatment of hepa' 

Tir'L oveuloeit. $le;iW LEirr.LvifU'ius adErmliSirniimi is 

recommended. 

Fpmi 

Protamriw sulfa i.k injection, USP 


Dosage Foimi 

L Gel foam absorbable gelatin sponge 

2- HertrOpad Absorbable Collagen Hemn^tat 


Adverse Side Effects 

Hypotension and bradycardia am occur if given 
too rapidly- 
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Vitamin K, (Phvtonadione) 

rhyt-ofifld.iJDaie is a synthetic substance that is iden¬ 
tical vo naturally occurring vitamin K . Vitamin K 

h Moaaary far the produedon (La the liver) ot ac¬ 
tive prothrombin (factor II), pcroctHiveniri factor 
(factor VIJh plasma thromboplastin compoiwnit 
(factor IX), Hrtd Stuart factor (factor X). It is used 

cliiikaily for treating caaes La which vitamin K 
ha been tied up or destroyed and in. bleeding disor¬ 
der* associated with poor formation of vitamin 
EC-dependent clotting foe tors, Immediate coagulant 

4 -1 tact kI'lOi ■ IlL iu’-I hr fujit-s/1 t\J iiilifr iitim inisl r;il aim 

of vitamin K because several houra may p;iih before 
synrhciL*- of new clotting factors occurs* 

Onauul Us« 

In veterinary maiLdn^p vitamin K| t* urej for the 
treatment of rodent ic ide toxicity, for bleeding 
disorder! related to failin' synthesis of vitamin 
K-dcpendent dotting factors, and for unknown 
ant■ COhint toxJc h 1 y. 

Dosage Fornu 

Human forms of vitamin Kj arc used: 


In humans, damage to heart muscle that occurs 
when <i coronary artery- is occluded in a heart attack 
is a classic example of til is pflOCtSS- PuliEmnary 
rhmmboemlwlJ sometimes occur in dogs after 
hcartworm crenimcnc ark] may accompany cardio¬ 
myopathy in cats, 

ThforilbulytijC ftgtnts Trtfty help to remove i*t re- 
lIuCx < I it: size t:-i lire lk^uImJiei^ I hr-. »i i iK 'f mho I it* and 

minimise cissue damage* This action Is brought 
about by stimulating conversion of plasminogen to 
the enzyme plasrain, which lyses the clots- The 

snorter 1“ I 1 st? t : lioi;ipy* in ineli:i red af ItU lUtOilbhtStllLlllS- 

I lam haa occurred, the better rhe chanced of aucccas. 
Thrombolytic activity of one of the products, (al- 
teplne) is activated hy the presence of fibrin w that 
rottnt dots are tflrgctti 

The cMpenst of rha>e drugs often precludes d ie it 
use in veterinary medicine, 

CTmicfll Uses 

1. Treatment i>l pulmonary emboltom 

2. Treatment of arterial thrombosis; and emboli 

3. Treatment of coronary thrombosis 
4- Intravenous catheter clearance 


l. AqpiaMEPHVTON, phymnadlone Injection 
2« Konakioru phytonadione injection 
3. Mephyton, phytonodiocije tablets 

Adttrr.tif Side Effects 

These include anaphylacmld reactkmfl (intrave¬ 
nous ubc) and bleeding at the injection site. 


Doto^ Emu 

1. St rapt as*. streptokinase 

2 . Ahbokinn.se, urokinase 

3. ActivBVR a id tepfaw 

Adverse Side Ejects 

These are t elated to bleeding episodes, especially if 
anticcoEulants have also been used. 


TezhnlcCcwvy htotey 

[Because ci the possibility of anaphylactoid reac¬ 
tions, many consider ■ftrawenous administration d 
phytonadione to be contraindicated. 



Thi ooibolyik: drugs are u^d to bteak down or dis¬ 
solve thrombi, Occlusion of .in artery hy a throni- 
boembolus can cause ruecrosif of tissue distal to the 
blittkage il the.* dbst ruction is not removed quickly. 



Anti neoplastic drugs arc administered to animals in 

an attempt in Lure ut lessen tilts elltci 4it ntopLiMTEtv. 

Neoplasia is the abnormal growth of tissue into a 
mass that is not responsive to normal cellular control 
mechanisms. The term hmwr hy definition indicates 
sny ti^tifc: oisuss 4 jr swelling thst may m may run Ix- 
nfioplasilc. Timer la oficen used broadly In common 
disc us ion ns indicate a neoplnsni, A neoplasm may 
be benign or malignant. In general, benign tumors 
{neopJasitLs) do nut cores* high nvurtslity becaute 
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dwy prow locally and do not invade adjacent tissue, 
Three tumor* may gbik morbidity, however* by 

Lxinipressin.il; of ocdudltig uri»;irLi. The term fflflflflgf l« 

Lined to indicate a malignant neopJasm that is capa¬ 
ble of causing destruction of the tissue erf oripin Lind 
is alsn capable of metastasis to other risme. Mnlig- 
rtint tumors an? very dimuiKin^ to tissue and *dten 
Ll'MiI iu die death of the pniient if i real uieiii Is noi 
provided. A third type of nevjpl.ism is an Lit s-jru ru- 
nwr. which is a small tumoT in epithelial tissue chat 
appears to contain citnciT cells but does not cross the 

I'in i m-'iil mt; ml: in me- :,iom l inv;nlt! ;iJj:iL+'nl liusnti. 

Treatment of neoplasia involves several methods,, 
including the use of drugs (chemothempyh surgery* 
radiations und immune moduluckm. Re^ordlcs; of 
ths rnedwij utod P the ^ijhIm^ treatment flirt u> keep 
rhe neoplasia under amrrul, Increase survival time, 
and. improve rhe quality of life of rhe patient. 

If one is to undcryrand the use of chemotherapy 

drugs, a basic understandinp o( cancer formation Is 
In order- Cancer hns bet-n tiil ltfLl ;i "eiEtupk’x. niui;i- 
jgenJc disease" (Withrow anJ Vail, 2 D 07 f in which 
genetic munitions give a cell or cells the ability to 
replicate in an unlimited way (Initiation), form a 

\ir#s% oJ cells (PrHiirii 'Mi mi), and invade ad|WreH tlS* 

Mm (Ptuirreihum). OnaTigisrs s^eulare that live tl> 
six generic mutations are the minimum number 
ch=nr must txrcuT to give a cell rhe six fundamcnral 
ehoTRCtvmticr of cancer. Three six ehunicrtT^tic? 


arc (l) self-sufficiency in the production of cell 
growth signals, (2) insensitivity to antigrnwth sig- 

iirils, ( 3 ) the ability Huevaide pfc^riranud cell death 

(apopn isLO, (4) un I i mi red potential m replicate., 
i*y) sustained ability to promote angiogenesis (blood 
vewtl formation fat the cancer mus) F and (b) the 
Capacity to itlvAtk tissue flirtd m?t<t*ra$ire- 

Stiv^r.ii mechanisms are ihmight to be involved 
in rhe production of the sis hallmarks of cancer. 
Proto-cncogenes arc generic elements in all normal 
cells that are capable of causing cancer if they are 

#3ih;ilU‘*al tliTiHigli :-iliiiciniEuiI regul:ilicsfi. The -ihilily 

of chi cancer cell ro replkaie in an unlimited way 
may he facilitated by activation or up-regulation of 
an enzyme called Eefomeraw Defects in suppress *.>t 

cnKttgtties or antbLUicogeripts like the jiune may 
rake away rhe ability ro crmirol rhe normal cell 
cycle. Factors chat may promote the mechanisms 
leading to cancer include viruses, as well as chemi¬ 
cal, physical, and hormonal influences. 


PRINCIPLES OF 



Prolife rat trig cells, whether th-ty flirt found in iht 

nuil t i.s&uir or m neoplasms, concain fasting and 
dividing cells rhar arc involved in phases t A the cell 
cycle (Figure 16-4). These phases of the cell cycle 
include the S-pha« (UNA synthesis), the M-phase 



M phsusv 

Mitral* 


Adfve growth 

RNA syrnhesjs 


<5a phase 

IN A &>niha&s 

Preparaiofi 
lor mitosis 


DNA reparation 


DinflmnbaliCin 



Ruling 

phSH 


Figure 16-4 

Th* Ltil CyCfe. 
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exin after treatment is started because of effects 
on the diemoreveptor trigger Tone (.QTZ), or 3 to 
t ih.p beet tetause erf Injury to gawtolritestltwl 

L-paihcIium. Bt>riij mar row depression (myclowp' 
pression) -As*..* may occur, resulting in a moderate to 
severe- reduction in circulating neutrophils and/or 
platelets- with SonJtirtuOwly grtfwung hair like 
fMX 'dles-, le iritis, and Old E£ctn11^I I |>J| I^s. IT&sly 

Iobg their hail as a result Grchemorheiapy. Cals may 
lose their whiskers and guard hairs as well. Other 
skle effects may indude cystitis, carrdLomyopathy» 
air-ipli ylacHc Ttti£:( Lot'll, ;iiilI lbs lit* ilamayi- due in 

sccfavautLon of the dru^L Many chemotherapy 
drups are vesicant that cause inihimmation and 
potential sl«.*tL r hinG of tissue if leakage outride the 
vein occur* when the AgMJtS are mini mistered. 
Same protocols call hir preifeartotnt of the patient 
wirh drug? like amihiscartiiiiefi, EteroidE, antievnei- 
ics, and or analgesics to reduce the severity of side 
effects- 

i j-reat L^-iif .JiL^utri he iriken in pKveniaccidgnol 
exposure to chemotherapy Jrutfs hy Mchnldana f 
veterinarians, and other employees because of rhe 
ability of there drug? to be teratogenk:,. mutagenic, 
and «K.liu^gienk: at therapeutic do«s (Didsfen&oft 

anJO^ilvEe, 1 W 5 ). Box 16-1 provides ;i line of i ee- 
ofrunendatians far rhe sate ure of ancineaploEric 


agents. 

Antiiwuplartic ■.Ituu=s have h^n cat^goimd into 
the I'.'lliHvm^ major ellipses: alkylating SgtflBs. ato 
rhiacyclinefl, .mtiiMtalnlLt^ anntuhulin agents, 
ccnticoEteroich, and misceUancoiB agents. Table 16-3 
provides a list of the commonly used -imti neoplastic 
iijwrLtis ;is well ;i« their indications, toxkMti, and 
dosages. 

Cancer chemotherapy can. be a long, emotional, 
costly,, and complicated process. Patients may expe¬ 
rience periods of Teliip^ and remission, harmful 
drug renci ilhis con neeur, and ireoimeois can fail. 
Technicians should he prepared to counsel owners, 
about the potential rides and rhe high level of com¬ 
mitment they will need t<i Kt the process through 

to compIte-Tiofl- They should be aWe to make the 
anLmal owner aware ihai successful oeaimcitt can 
mean a longer and/or a better quality of life for their 
pet and a strengthening of the human-companion 

animal Hum.|_ 



Alkylating agent?. are cell cyclMUDipedfe Jm$s 
that are able to cioss-link strands of DMA to 
change its structure and inhihar irs replication- This 
brine* 1 protein iyTithwiS ftfld cell diviiiuA to a h&h; 
cell! death often. falkiws. 

Clinical 17 ms 

l. Treatment of votwb neoplastic disorders, 
im Liiiliii;^ lympJiL>pi\iLiler.hlive ntHipkiKiiih, LwfeL> r 
aarcoma, hemangjosarconia, and squamous cell 
carcinoma 

2- Treatment of certain immune-mediated diseases 

(ini munisuppression) 

Ooscugi' Forms 

1. Cytojcan, cyclophiisphamide injection 

2. Leulonan, chlorambucil tablets 
1. Alktrmn, mdplruihiii robfen 

4. NlnQ»ureflfl^ lomuBdne, kind carmusiine 

5. Dacarbanne 

6. Ifex, ifosfsmide 

Adverse Side Effect* 

Adverse side effects of rhe alkylating agents may 
include neutropenia, nephrotoxicity, thrombocyto¬ 
penia, vomiting, and herojwnbflgfc cystitis- 


T (F.cKrti.cux+v 1 y 

Cyclophosphamide is- also used as an immuntxup- 

pf«MTit 



Many of rhe anrhracyditw aniineopla&ric agents 
arc derived from soil fungi of the Streptomycin 
Genus- They are cell cycle nonspecific an;! exert 
I heir dfectS by In tiding w i 11 1 I IN A and interfering 
with RNA and protein synthesis DoMonibicin is 
rhe mod commonly used drug in this class in vet¬ 
erinary medicine. It is widely used for various neo-* 
plastic conditions- 
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he mo therapy S a f e t y Re c oni m endat L on j 


BOX 16 


Safely ls-Uf 

1o minimize the nst of topical contamination 


To avoid the oral route of contamination 


Chemotherapy - wastie disposal 


Precautions for [Htiwt care and dean-up (although 

the amount of aclive drug eliminated from the patient 
i 5 minimal, it is prudent lev take precaution*;) 


R iv n iiiii tl diiriucih 

1. Wear approved chemotherapy adrr^istratjon 
gloves. Lata: examination gloves are not imperme¬ 
able to chemoiheropeulx: agents, 

If chemotherapy administration gloves are not avail¬ 
able, double-g|fwe wfth latex exam gloves. 

2. Wear a ncrahsorberrt chemotherapy aAnmstratEfi 
gown or, at minimum, we# a buttoned up lab GML 

3. Do not push air bubbles out of the syringe 

4. The use of commercially available chemotherapy 
dispensing systems (e.g T PhaSMl) can decrease 
the lisle of exposure. 

5. Use safety goggle* or other protective eyewear. 

1. Never eat or drink in the chemotherapy administra¬ 
tion room., 

2. Never smoke or apply makeup in the chemother¬ 
apy administration room. 

3. Never store dienroiherapeulic drugs with food or 

other drugs 

4. Caution diems (and veterinary stfffi) always to wear 
gloves when administering chemotherapeutic drugs 

by che oral route, 

1, Separate chemotherapy waste From other - sharps 
and biohazards, including needles., syringes, cathe¬ 
ters, gloves, and masks. 

2, Contad a local human hospital For aid tn dispo&al of 

gl chemtf hergpy-associated wfite. 

1. Chernol htrapeutic drugs 4W oncretod in feces and 

ume: war chemotherapy f^oves when deaning up 
after patient? For 4ft hwrj after drug administration. 

2. No guidelines have been estabJished tor the disposal 
of pci waste; however, caution dients about droning 

up alter their p«s. If the patient urinates or defecates 
nade the home within 48 hours ol receiving che- 
nvilhertpy, txivncfs should wear gloves to dean up 
waste and Should double-bag all waste. 


Et-.mii Wuhiw SP, Vail DM: Withrow & MacEwanto »m;ill artinml clinksil i^icaLauv, ol 4, Si Louis, 2007, S&undeffl. 


OlTLLCilE Us e s 

These ageiica are used ftw the creatmenr of lympho- 
proliferarivc nee pi asms nnJ various carcinomas and 
umm 

Dosqge Frnms 

L. Adfiamycin, doxorubicin hydrochloride ftir Ln- 
jeetion 

I- Bleomycin 


3. L'hiClKmiLivCiU 

4. Mitmantrone 

5. I-derubicrn 

Admit SWt Effect* 

These Include bone marrow suppreMlon, caidio 
toxicity (caidiomyopachy), pasmxcnrericis, and 
anflphyhxit, 






Table lC^'l Coomonly Died ChniathciHpeiitic Drop 


Drug 

Main Indications 

Toxicides 

Dosage 

AEUkylaiing Agent* 

CVdopho^phamide 

lymphoma, carci¬ 
noma, sarcoma 

Marrow, gastrointestinal (Cl) 
iract, sterile hemorrhagic 
cystitis 

Given orally (pd> or intfavencwsly 

(IV)] many dosing regimens can 
be used, depending on concur¬ 
rent antcanccr dru.^-. 

Chlorambucil 

Lyn^homa, chronic 

lymphocytic leuke¬ 
mia. mast cell tumor, 

IgM myeloma 
Substitute tor 
cyclophosphamide 
if hemorrhagic 

cystitis occurs 

MikJ marrow toxicity 

Oven TO only: many dosing regi¬ 
mens can he used depending 

on concurrent anticsncer dru^. 

CCNU (lomustine) 

Relapsed lymphoma 
or mast cell tumor r 
brain tumor 

Myelosuppression and 
idiosyncratic, potentially 

fatal hepatotoxiriiy 

Dogs: 60-90 mg/nr' PO every 

3 weeks 

Cats: 5£h&o mg/m 2 po every 

J-6 weeks 

Dcicarbazirffi 

Lymphoma 

Myelosuppression.. vomiting 
during administration 
perivascular irritation upon 
extravasation 

Dogs: 200 mg/rrt 2 IV daily tor 

5 days trtry 3 weeks 

or 

1090 mg/m- IV every 3 weeks 

Ifcsfamide 

Lymphoma 

Hemorrhagic cystitis, 

myelosuppression 

Dogs: 275-350 mg/rrH IV with 
saline duraas and rnesnu, 
every 3 weete 

Melphalan 

Multpfe myeloma, anal 

sac adenocarcinoma 

Myelosuppression, 

potential cumulative 

thrombocytopenia 

Dogs: 0.1 mg/kg euery 24 hours tor 
10 days, then 0.05 mg/kg daily 
or 

7 mg/m J PO daily tor S days every 

3 weeks 

Cats: o. l mg/Vg evay 24 hours 

Anrtfancydioefl 

Dactmomycm 

Lymphoma 

M’yelosuppressiori.. Gl upset, 

perivascular damage with 

extravasation 

0.75-0.B mg/m 1 ’ IV every 3 weds 

Doxorubicin 

Lymphoma, card- 
noma, sarcoma 

Myelosuppresskm, Gl upset, 
hypersensitivity during 

administration perrvascular 
damage with extravasation, 
cumulative (180 mg/nr") 
flfyfiiCdicJdl LOwOly, neph- 

fotoxkhy (cats) 

Dogs: ^ ID kg: 30 mg/m 2 IV every 
2-3 weeks 

Dogs <10 kg: 1 mg/kg iv every 

2-3 weeks 

Gals: 1 mg/kg IV every 3 weeks 

Doxorubicin HCI 

Lymphoma, 

Mid myelosuppression 

Dogs and cats: 1 mg/kg IV every 

Iposume 

injection 

carcinoma, sarcoma 

and/oT Gl up-set, 
hypersensitivity during 
administration, perivascular 
damage with -extravasation, 
palmar plantar erythro- 

dysesthesia (PP6S) 

nephrotoxidty (cats) 

3 weeks 


RncHU Withwn SJ, Vail DM; With row ■&. MscEwan'^ imiil I animal clinical oicokHN. cd 4, Si. Louis, SCOT, Saundcts. 
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Table 16-5 Coaunonly Used CbemathiriapeLitic Drugs—cunt'J 


Drug 

Main Indications 

Toxi cities 

Da-sage 

Idarubicrit 

Undear 

Mild mydosupprcssion and/ 
or Gl upset, perivascular 
damage vuih extravasation 

Idarubion: 2 mg/cat/day for 3 days 

q 3 wk 

Mitaxantrone 

Lymphoma^. transitional 

cell csoncma 

Myelosuppression, Gl upset, 
perivascular damage with 

extravasation 

Dogs: 5-5.5 mj/m 2 IV every 

3 weeks 

Cats: ft mg/m z Iv every 3 weeks 

Antn etoboJ itei 

Mcihotrcxalc 

Lymphoma 

h^iikd mydosupprcssiDn 

and/or Cl upset 

Oven PO or IV 

Dogs and cats; O.S mg/lg m 

combination with other 
chemotherapeutic drugs 

Cytosine 

Lymphoma 

Wild myeJrauppression 

Oven suIxulanecRisly (SO). 

argbinoside 

(rn yd op re 1 if erati ve) 

and/or Cl upset 

intramuscularly (IM), or IV; 
several ditterent regimens can be 
used, depending on concurrent 
anticancer drugs. 

AntitubtilLn A|£t'nis 

Pzsclrtaxd 

Under investigation 

Hypersensitivity dunng 

admihistraftion 

Dogs: 132 mg/m 2 IV every 

3 weeks; must premedicate to 
minimize hypersensitivity 

Vinbfastme 

)-1ast cell tumor 

Myelosuppression, 
penvasojlar vesicant 

Dqgs: 2 mg/m 2 LV every 1-2 weeks 

Vincristine 

lymphoma, mast cell 
tumor, transmissible 
venereal tumor; 

immune-medialed 

thrombocytopenia 

Myetosuppuessiart perbas- 

cular wskanlt; peripheral 
neuropathy, constipation 

m cats 

Dojp and cats: 05-0.7 mg/m 3 LV 

weekly or as dictated by 
concunent Bfftocancer drugs. 

Vlncfelbine 

Primary lung tumor 

Myelosuppression, 

perivascular vesicant 

Dogs-: 15-lifi mg/m 2 IV every 

1-2 weeks 

CerttHwlwuidta 

Prednisone 

Lymphoma, mast cell 
tumor, myeloma, 

chronic lymphocytic 
leukemia 

Ncrcytotowc indica¬ 
tions: brain tumor, 
insulnoma, appetite 
stimulant 

Polyuria, polyphagia, 
polydipsia, muscle 

wasting behavioral 
changes 

Dogs- and cats cytotoxic dose: 

2 mg/kg/day, taper according 

ID protocol 

Dog* and cats noncytotadc dose 

0.5 mg/kg/day 

MisLL']Uini:<>iii Dntp 

Asparaginase 

Lymphoma 

Hypersensitivity reaction 
after administration 

Dogs and cats: 400 1U/kg 5Q Or IM, 
maximum dose ot 10,000 IU 

Carhop la tin 

Gste sarcoma, 

carcinoma, sarcoma 

Mydosuppfesafln; 
potentially seMtre 
(small dogs) Gl effects 

Dogs: 500 mg/onr 2 IV every 

3 weeks 

Cats: 24Q-2fto mg/m 7 IV every 

3 weeks 

Cisplatin 

Osteosarcoma, 

carcinoma, sarcoma 

NepJvctoLXtc—must be gven 

with salin^induced diure¬ 
sis; highly emetogenic; 

Islal to cats 

Dogs: 70 mg/m : W every 3 weeks 

Cats: Do not use 


Continued 
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Table 16-3- Commonly Used Chemotherapeutic Drugs-—contM 


Drug; 

Main Indications 

Tonicities 

Dosage 

Hydroxyurea 

Pahi'cylHc-Tnia vt-rq, 

my^bprolifwtive 

diseases 

Mydosuppression 

Dog*-: 50 mg/kg/d ay. lapcnng lo 

every other day with remission 
Cats: iy mg/kgAlay, tapering to 
every other day wilh remission 

Procarbairie 

lymphoma 

Ci upset, iTiyelosuppression 

L>ogS: 50 mg/m 2 daily for 14 days 
on aid 14 days off as part 
of mechlorethamine^ Onajwi 
{mcnsljnc), procarbazine, 
and prednisone (MOPP) 
protocol 


Tec.h*%Lcia*%- i iV rjrte*- 

1. Some clinicians use- antihistamirm to prcmcdi- 

cate animals to be treated with dcworubidn to 

suppress allergk: reactions. 

2 . Dcxorubidn is -a strong vesicant. Tissue sloughing 
can tofoA' extravasation, arxl sfctn notation can 

result fmm contact with the drug. 

3. Dcxorubirin is commonly used in combination 
wrlfl olher antincopiastK agents* 

4. Dewazoxare Ls a drug that may be used to Week 
drcuyiibidn-induced cardiac ifrairity. 



Anfimetabalites 


The antiiTfretahoLites are cell cycle-spreific drugs 

that affect tin? S'phas* (DMA syittheslsj of the 

cycle. These dru^s are LirnaJi^s of purines and py¬ 
rimidines—naturally occurring bases Ln DNA— 
ch;nt may be incorporated into the DNA molecule 
to inhi Hit pm-tem und ensynue synthesis- Cdlulftr 

fund Inn* 11 tfJi=f lI tor 1 : 101111 : 1 ! ;kZ 1 3 v i I v jre [Jim* 

F 

bli.imko-i. 


Qffiirtf! Uses 

1. Tti*ari:fin.«i of lyt^tifrcdlifeKrilve twoplaaru 

2. Trearmenr of j^nuduiefltlrial and hepatic 
neoplasms 

3. Treatment of central nervous system 

Lymphoma. 


Dost^p 1 fimni 

1, Methotrexate, oral tablet or inflation 

2. Cytmar'Up cytoanje -arrabuioside injection 

I. ^Tluwouradl cream tif ^ciLiitlon 
AdVerse Side Effects 

These may include arvurexizx nauye-n, vomiting, 
dunxlietf, hi me nmmw .■iuppre^itTn, hupfttotox'.L 1 l.y, 
and neuroioiLlciry. 


Tech*\lciarJy k y ote4" 

Fluorouraoil is QQrrCraincScaCed in car?, because of 

adverse side effects. 




The plimt Hlkfllrntb arc cell cycle -’pixihc for the 
MplLiiNtr, ifihikifuiii mm ims and causing cell death. 
They arc thought ro bind micromhuhr pr-oteinE 
sind inhibit formation of the mitotic spindle,, thus 
suspending mi lows in metaphor 

Thu two .l“ng> isi ckb cm^ry—imd 
vknblaMlne—are mi [unil. alkaloid* derived from the 
periwinkle plane (Vmco nweo, Linn)- Protective: 
clothing should he worn when these drugs are 

udministcT^L to pieven t puSwble skin contact 
IfHTaclfWL. 
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Hydroxyurea and procarbaainc m two other 

qgenrtz in the iDKcellfliwc™ caJtepwy; 5ee Table 16-3 

for infiiniuilkm iltxait tlirjfe? |wi> agents. 


Biologic Response Modifier 


BkJngte response modifier? (BRMi) are a^ems thai 
alter the relatkmd’dp benreen the tumor and. the 
host animal in a way that improves the host's ability 
to mount an antitumor response (Grant and 
Sli^flt-, >ii, 1.9&9). BRM? ;iTf iimtkI ift ;m ;uljuiii.:f CO 
oonvemLonfll chemcrherapy pemoeok, not aa rhe 
sole agenr of rrcacmcnL 

Cancer develops in many animals because- of 

an immuni-vupfMrfMfJ aertCp 5nd dMAtothcrtpy 


cxacerhinw chc immunosuppression, BRMs may he 
uwd to stimulate or restore the eompTumised im- 
mane tespon# erf the hot. 

Examples of F5RM:i Include baerarLal ajpiiUv, 
chemical apenrs, interferons, thymosiru, cytokines/ 
lyrnphotnnes, and monocle™.! antibodies, 

MO'n&d&iWl Antibodies 

MomKloniii unrihodk* are idcnrica] immuno- 
fflobulin molecules formed by a single clone of 
plasma cells. They are produced by a hybritloma^ a 

Iiifion nli n .-*|Xi«.:ili£: unhliikly-pTiiduuiip Y\ cull wilh 

myeloma cell* {Figure 16-5). H.yhtisecrere 

large quantiric^ of a very specific (for the rumor} 
antibody- Monoclonal antibodies may have direct 
CytOtasiC effects on tumor cells or they rtWy he 




Eyouse immunized wtilt antgen 




SfHwn 



Meuse myeloma 
uelta in culture 


Sptoin ceils 


ThBBS cell& e in 
medium 




ruaicii in i:alytflhykfne- 
glyCO 


td W 



Modwn of hybrids 
n MAT" medium 


Cfcnnig 


Assay Tor arrtUxHJ^ 

* 

Ri^icne donee 

* 

Redone pirsrihe hyt«idi 

Prop^gadorf ol csl csUve otinee 

Freeze ' 

hybrid-wra 

ior storage 


Ginwih in mite 
A&t turn*- 



MwiMtonal 

;j| - "i::uC±riS 


Fl HJ RE 16 - 5 = 

Produclion of rr^inockjnal antibodies, HAT. H^pararrtfwiP arrinoptcrin toymirliTe (From Tirard Ir Vctcpnary immunology- an 
incro^uclkn, ed 3, Ftiilade^hva, 19B7, WE Saunders.} 














Hidden page 



Hidden page 



Hidden page 



Hidden page 



Hidden page 



Copyrighted image 


RECOMBINANT 

TOXOID 

Common Vaccine Types Thai Produce 
Passive Immunity 

ANTITOXIN 

ANTISERUM 
Ollier Types oF Vaccines 

AUTOGENOUS VACCINE 

MIKED VACCINE 
Adfliiniitfalion uf Vaccines 
EMabgit Care and Vacdne Fafliare 
Actors* v^wirtetbit 

Vaccinations To-r Pieverttiue Health 
Prtiigrams. 

Canine 

Cjme Itfronei 

Equxic 

fgiLvar 

Fein* 

fieftU 1 ttEKHMS 

faHK 

to™ VBtdm 

Olhers 

JimUI? ftiflH'lA'V Vtiwms 

Imrtiiirlulhef^petihc Bmp 

IMMU NGSTIMULANTS 
Coinplei Carbufoydraies 

tarftmiuw 

IrrtfflL^nisftfldulaiory Eacterins 

SftpFrjrfbsKow Huge dywfe ($&■) 

Profmvbniftn&B Amn 



After stuping rh j v diuprer, >l«n y.h» *riA.f hr aMe nr 
L. Eaplam die principles iisuitlarcd wirk v;iccinarion. 

2 . Describe the diffierenon between vaccine typed*. 

J. Discuss the advantages and disadvantages trf ilic different types of 
vaccines- 

4. LiSil COinirii.Mi diseases lli.il h ive aviiiLilhk Vaccine's. 

5. Describe nhc different routes of adniinistraucm of vaccine-.. 

6. List drugs used in immunotherapy. 
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E¥ TERMS 


Active Immunity Immunity that occure by an ani- 
maTs own Immune reapers* after *qxsure to for¬ 
eign! antigen. 

Adjuvant A stMretance given with an antigen to 
enhance (h* immune nspon^e to the antigen. 
Adjuvants may term a localised granubms at the 

injection site or may produ« 5y5teink hypor^^fv 
srtiwty. Adjuvants haw received much attention as 

a result erf a possible (but not prawn) link with 
the ncreased incidence of fibrosarcomas in vacci¬ 
nated cats. Examples of adjuvants are aluminum 
iTydrcwtid^, aluminum phosphate, aluminum 
potassium sulfate, water in oil, saponin,, and 
diethylaminoethyi (DfAE) dextran, 

Anaphylaxis A systemic s««e allergic motion. 
Antibody An immunoglobulin molecule fhal 
combines wih the specific antigen that induced 
its formation. 

Antigen Any substance llhat can induce a specific 
immune response, such as toxins, foreign proteins, 

bacteria, and viruses. 


AviRULENT The inability of an nfectious agent to 

produce pathologic effects. 

B ACTE ft in A killed, bacterial vaccine. 

Monovalent A vacant antiserum, or antrtoon 

developed spedflGslly for a sngic antigen or 
orpnism. 

Passive Imm,unity Immunity that occurs by admin¬ 
istration erf antibody ptoduced in another individual. 

Polyvalent a vaccine, antiserum, or antitoxin active 
against multiple antigens ot oqgjariBms; maced 
vacone. 

Preservative A substance, such as an anhbfobt 
antf-nfediue, or fungistal, thai is added to a 
product to destroy qr Inhibit multiplication of 
micstjorgarnisms. 

Recombinant DNA Technology A process that 
removes a gene from one otprism or pathogen 
and inserts it into the DMA of another. This also 
may be referred to as cterre spSidftg. 

Virulence The ability of *n infectious agent to 
produce pathologic effects. 



Keeping animate healthy through rhe proper use of 
immunization programs is an important aspect of 
veterinary medic ins% Ve^rinaiY twhnUrims must 

h/ive Ik 3 U mv I is lift: Li tficgrniftji vjulLhle E vi'ius arid 11 in 
diseases animals are vaccinated aipwuL GLienis ;icsk 
many questions reporJinp this area of chcir pel's care. 
It should He remembered that immunization should 

ntrvtfr tyke tlw? place trf regularly sclii&liilej, routing 

veterinary checkups (XlcCutnui and Jkuhcrt., 7006). 
As animals ai# into dhciT geriatric years, regular labo¬ 
ratory profiles should he do Lie to determine the health 
of inujnr organ system*. Preventive mevlicine aba 

hicImlIl^ a i^hhkL ptnS3Lj.il exiimirtaikm along wiill <ih- 

taindnp si complete hinDay lkti the animeiL Therefore, 
immunization progam are only tine aspect i.rf the 
overall health rare that ahould If afforded compare 

Kin aniiiiriU. l .ivifsnx'k dhftuld ^ pnspsrly iimciLmired 

to achieve a healthy henl 

■ 

Vaccinations are an important parr of rhe pre¬ 
ventive health care program for companicicii animate 
and food imhuate alike- Vaccine* are fiiven to lessen 


the uhiinee for a particular disuse to ftccut. A pa-- 
riL-ni's. response is determined hy several fcccma 
such as (L) the health and age of the patient; 
(2) the type of vaccine given, (3) the route of 
administration, (4) concurrent incubation trf inkc- 

Injun diseuM.*, (5*) L B x|ro>Mire C< i an infect icing JiMHC 

before complete immunity is readied, and (6) drug 
therapy The ideal vaccine is safe and effective on 
challenge and has no undesirable side effeebs- 
Imini.j[iu1iy^y is a I'ery ys implex field cif study. Tliis 
ehapret outlines irfily [he b osics of common vac¬ 
cines and immunacbmul.i nts. Reference to an 
immunology textbook may be helpful if Slither 
information n desired. 

In ptti|ltfrly vaccinated tenlljifes, inililkyfies uru 

passed to their offipring in die form of maternal 
suirihodies found In colostrum. lx is important not to 
vaccinate very young animals when maternal anti- 

IviLlfe* ;itl- shill pie.4en.l- Ttie neou ilr's iimmiru,* :iy.s- 

tem is not capable of pi adoring obi immune response 
when maternal amibodicfi are blocking xhte mecha¬ 
nism. (See the chalts within this chnpter for specific 
times that various species dnJukl he viKXinaied-) 
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COMMON VACCINE TYPES 



]ti the- manufacture of inactivated vaccines, organ¬ 
isms arc treated rtitnt cOnirtWWdy by chemical* that 
kill ihtr Ltfiranism*, hill very link chimp: Utxuni in 
the antigen*, which stimulate protective immunity. 
Inactivated vaccines are- also referred to as knifed* or 
dntiL vaccines. 

Advantages 

1. Inactivated vaccines are usually very safe. 

2r They are stable in -storage, 

3- They rim.* unlikely 60 tiiUK distfttfr through 

residual virulence. 

Disadvantages 

l- Inactivated vaccines require repesrted dura to 

a £ In eve ;iJL-vjiiril'^ pfv>|ec|;kifi. 

2. Adjuvants may cause severe local reactions, 

3. If repeated doses arc required, costs may he 
higher 

4- Inactivated voedm contain preserv;itiv*s 

such as pLiiicillm, sEr^pToniycin, atbd 
fungLst&ts. 

LeiikuCull 2: Fclic'iu ItmlceniiiL vims 
Dura mu ne Cv-K: Rabies virus 
Vibo-5/SomnjugEn Ckm^bbocterjeta* feptcspircsB* 
Harvno^Aftlus wmnus , bacteria 

See vaccine charts within rhU chapter few a 
more comprehensive listing of the various vaccine 
types associated with cadi disease, 


A live vaccine is prepared from live rnKTOorgm- 

whs i>r viTMHtw. These organisms may Im? hilly viru¬ 
lent or avinilenjt. Few vaccines of this origin are 
in use, with the exception of several poultry 
vucc ines. 


Adbantofu 

1. Live vaccines necessitate fewer doses to achieve 

en immune reeponK. 

2. Adjuvanes are unnecessary; but Thu vaccine may 
contain preservatives. 

3. Live vaccines pose less risk of allergic response. 

4 - They Are inexpensive- 



1. Live vaccines may he contaminated with un¬ 
wanted cmgpnnm*- 

2. I hey rvL|iiiru llitvIuI lunuMiHg. For example, 

accidental Injection, in^esrion, or exposure 
through a cut or the mucous membrane* of 
brucellosis vaccine can cause undulant fever in 

humans 

3. ITiey do nor suite a* *el] a* inactivated vaccines. 

4. They may pmsasfi residual virulence. 

EstunJble-j 

BriieeiLt ah*nim vaccirte: HruittlEa si min 

RB -51 

Ovine ecthyma vaccines Ch ine ecthyma virus or 
sore mouth infection 
Chick; Ark Rixirtc : Infectious hriwichi tis 
chusena and Afluiuaa types) 

Prntex-Bh: RnwkftilLi hrmrhdvfimt 

See vaccine charts within this chapter for a 

uhire ccmprehenHkvf l>I the various vaccine 

types, associated with each disease. 


Modified Lit 


In iTKidlifeed live vaccine*, organisms undergo n pro¬ 
cess (attxfiiBtKin) to 1dm their virulence so that 
when introduced to the body via inoculation, they 
cause an immune response Instead of disease 

Adwntqfef 

l- Effective vhdcltwb for many viruses can he de- 

■ 

vdeped t lin attenuation <ii (he auHdv« 

vi.ru*. 

2. Immunity h comparable in reqxwire and lon¬ 
gevity to killed producer 
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Kfldvwvh^es 

L Modified live vaccines may cause abortion 
whtti given to pr^ndrtvt tifilfflijib- 

2. Some vaccina am came wild immunn- 
suppression. 

3. R.esidiiH.1 virulence can caice a mild form of i lie 

diKnK- 

4. Thes* v:si:ciOKi comain pn^rvarives such m 

penicillin,, geiitaniidnj, thjjnerosiil, *.w ,i fungiscaL 


Eodn^lis 

Eclipse 3: Be I If ic rtiiiwfrachrcltJ^ csJlcivJfuSh at id 
panleufcopcnia 

BoviShield 4i Infccrious bovine Ainotrachcitb 
(IER) vine, bovine viiw diarrhea (BVD), 


piiTJiiniluensi J (FI3) vinii, bovirlj& respiratory 

syncytia] virus 


See vaccine charts within this, chapter for a 
more comprehensive listing of the various vaccine 

types associated with each 



In recent years, vaccines produced hy ncunUnant 
DN A [cdmolopr have become available for vet¬ 
erinary medicine. These vaccines arc recognised as- 
he mg safe, highly specific! patent, pure-, and effica¬ 
cious. These [illrihnres lWiy be I he rtf.i.si Hi why Tur 

combi mine vaccines arc more desirable chan any 
other vaccine type. Recombinant vaccines are Ji- 
vided into three categorww 


Type j recombinant (subunit) vaccines—There 
vaccines- are derived by inserting a foreign gene 
from a specific pathogen into a recombinant 
organism (c-g, F yefiat, bacterium* a virus}, The 
TKKimbiiirmr orgniiism muhiplJes, and ihe 
product of the gene it emacted, purified, and 
prepared for administration as a vaccine 
Type II recombinant (gene-deljctcdJ vaccines —The 
man u fact u ring dies vaccines Involves deletion 
of specitic genes from ;s paihogenic oiganlgoi. This 
manipulation produces a vaccine ihm has a law 
Tide of producing disease hut can still stimulate a 
protective immune rijpoAtt- 


Type 111 recombinant (vectored) vacduee—There 
vaccine* are derived from the insertion of specif- 

lcpathogenicgenetic vnattfLat into? twnpatlii> 

genic or gene -deleted orjpnisin (e.g., peoevirus). 
This altered organism then is propagated in 
vitro and is used to manufacture the vaccine 
(Van Kartlpfetfl, l<WS)- 


Aduantdgcs 

1. There vaccines proditce fewer adverse effects. 

2. They provide effective immunity. 

3. Typt? 1 -iiilI Type III vskx’ieip* l:;i iihliI revfcil li> 
virulence because of the way they are 
manufactured. 

4- Some of there vaccines can be administered 
Orally. 

D£sudwmiu|u 

1, Currently, few recombinant vaccines are 
available. 

2. New ItthildlL^y unfurl bring* with it ;i higher Curt. 


Esov^ki 
Type I 

RM Recombitek Lyme: Borocita hui^it^rf^Ti 
Type III 

RM Rjeeomhiiek C4t Canine distemper, adeno¬ 
virus type 2, parainfluenza, and parvovirus 


Raboral V-RG: Oral vaccine for rabies virus 

(uhi d in Kiiciiiji. devices for wildlife*) 

Newcastle diaeaaa—fowl pon vaccine (recombi¬ 
nant): Newcastle disease and fowl pox 
Thjvbc-AIV H5: Avian influenza subtype H5 
and fowl pew 


See vaccine charts within this chapter for a 
more comprehensive listing of the various vaccine 
type* associated with each diwaw. 



A CMtOfd is ft vsccltl* tluil is il«%I to produce irn- 

mututy to a toxin father th;in ;i bacterium or ;i vi- 
tus. The toxin is treated with Kent or chemicals ro 
destroy its damaging properties without eliminating 
it* ability to stimulate antibody product ion. 
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An anaculturc combines toxoid and killed bac¬ 
teria in a single dew prepared from highly roxiRenk 
cultutw wid culture filtratet 

Cfuinuteristics 

L Toxoids and anaculturM provide protection 
for up to I yeSr- 

2 . Toxoids- isuiv contain adjuvants. 

3, Many toxoids contain preaenrativea such ;ls 
phenol* thimcrosal* and formaldehyde 
solution. 

ExiitttpJcs 

Tetanus toxoid: Cfosmideum trtani 

Tetnofien: C. tetanr 

Fennknn CD/T: CJitifridiijlft fj^twijqCTis typ^ C and 

D, anil C- ceuant 


COMMON VACCINE TYPES 



An antitoxin k a specific antisetun'i aimed sit a 
mxin char contaliu a concentration of Mtibodla 
Extracted from the bl&od serum or plasma of a 
hyperimmunited, healthy animal (usually a horse). 

Chiiimttfrlsrta 

3 . An antitoxin neutralizes iokLcu produod by 
mkroorrganLsms 

2. It may contain preservatives such as thimercual, 
phenol,. Gt Cn^ttttftCytlihe 

3 . Anrirnxins product imimrdiato passive 

immunity. 

4. Immunity is short lived (about 7 to 14 days). 

5 . Pi. ilogic produces of equ ine origin may He two* 

cLutal wLch C lit! dtfvif Itjproenc tit 4 !l|ijieh! serum 

hepatitis (Theilcfs disease).. This link hat not 
been proved,, but clients should he made aware 
of the passible risk before these products aie 

ad ml n 1 st ere d- 

EjwtmpJcs 

Cbstraftox BCD: C. jtw/i h i^pis types C and D 
Tetanus antitoxin: C- tetrcni 



An antiserum is a serum chat con cains specific anti¬ 
bodies extracted from a hyperimmunizeJ animal 
[usually sl horse) or an animal that has been in¬ 
fected with miCrtuigahiiiA* that contain fttitigixi- 

CknucteridtirA 

I . An antiserum kills living, infixtioiis antipens 
2. It may contain preservatives such a* phenol, 

thrttiettiwl n or oxyi‘ ettocy clitic 

1. An anrbarum produces immediate passive 
immunity. 

4- Do not vaociEiBhe within 2! daw after antiserum 
is givfcn- For example, if a calf is tteated with a 
Conmdwcten^ 

Sdoicmelki antiserum, then that call" should not 
be vaccinated with BVD, IBR, P13, H. swimas, 
or PdttturallA FyicmnhriCfi within 21 days of 

receiving rhe jirLlistTum. 

5. Immunity 1 ts-short lived. 

■ 

Endr^lci 

FZrcxifjt-triehrijr rJutS^^iJtWe serum ailtlbddbW: 

E. ffoiaiapajhiat 
Escherichia-Colicin-Bi E. cofi 

5- cpti-Scrum SatnuneHa tyjFhnnimwm 


other 



An aumflemus vaccine cunt urns organism* bobuJ 
from .in in fee red animal on a farm where a disease 
problem is occurring, This carefully prepared vac¬ 
cine Contains antigens needed tor protection at 
that particular loCOtbon. 



A mixed vaccine ccmiabM a irdmufe of different 
antigens. It is also referred to as a polyvalent vac¬ 
cine. Each component of a mixed vaccine is re¬ 
quired hi achieve an immune mpjtbie tOffipeuftble 
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wirh char of a vaccine containing a single antigen 
(monovalent vaccine), 

ADMINISTRATION OF VACCINES _ 

The intEftfausCular imd SuKutunwtn route# are by 

felt 11LL- LilLftl Li iimVH hi methods fur vacdne Mi lain l l- 

is-tration. These routes are easily accessible and 
provide systemic immunity, which is important in 
many J-ist'icws. Some diseases a bo Te?pnnd well to 
lot:;il im nu mil y. Vibecii^es ii^iinsl- I el in* rhmoIrHr 
cbciris ,i i'i>J cfllLcivLm^ canine infectious cradieo- 
bronchitis, and infectious bovine rhinotracheitis- 
may be ad-ministered intranas-nlly -or, in some cases, 

mtrtH>cular fldrtiini.itratLon may be used to provide 

local 3 el'i municy. Alter administration of rhese 
vaccines., the- oninLil may experience a slight hour 
of watery eyes and occasional sneering for a 
few dffyv 

All of the |-irt*vi'5iu.ily mentioned mule*.* III v;il> 

cine administration necessitate that each animal 
be hainJled individually. When a large number of 
animals require vaccination, these nmte* may not 
he ieasnble- Stntie vaccines may he mixed with 
drinking water or feed. Others can ho aerosolized 
and inhaled by rhe animal. Fl>t example, on mink 
ranches, vaccine for canine distemper and mink 
enteritis may he administered in this manner or 

poultry Itcwes ituiy vacclt'iste iur Newcastle dis«- 
ease by aeroMliiarlon. The margin for incomplete 
vaccination is greater when aeroBolisation or 
mixing with feed or waiter is used, Some animals 

rn;iy licit Jfinlc i,:«r r;it enough CO :ii.;ip„s:ire tfdequiitv 

protect Ioli p nr the aertunlbzed vaccine may nut 
distribute equally throughout rbc room. Vaccine 
failure may he implicated if these animals contTtt-ct 
the diseav 1 , whereas in reality, the anhiud did 
not receive tfllOLi^ll vaccine ro gain adequate 
imm unity. 

When conventional measures arc usc«J for v*ac- 
cin-ntion> it is very important to carefully read the 
■ruerl. provided wilh live VflCCltW-- SiHUe v-jKXlms 
may be kidnunLirered mtramu.se ularly or subcutane¬ 
ously* but or Ken- may be adminbrereJ by only one 
route- Fot example, some rabies vaccine? require 
administration hi,* an Ltirtramusculaj mute to be 


most effective. Subc utancotc injections should be 
given according to the manufacturer'? instructions- 

Care should he iistn .1 when one is vaccinating a cat 

n> prevent vaccine -induced rumors. 

If a vaccine requires reconstitution* this should 
be done with the diluent provided by the manufac¬ 
turer The vaccine should tfcot he reconstituted 
iinn I Just befere Lt is mlmi nisi tried <see Chapter Z 
for rhe proper reconstitution pnKedure). The full 
Tecommended dose should he given. Splitting a 
vaccine dose may cause an animal to fail to de¬ 
velop an <kleqi.jute misciucie and may 

lower lu pioreciLon. 

Mixing different vaccines ro minimize the 
number of injections the animal receives is not 
retomittended- Thi.* pfoefcdure can cause antigen 
blocking, resulting in one compuneLies Interfering 
with rhe action of another, so that the animal decs 
not receive adequate antigen to retrain an effective 
immune Te?pcmw- Mixing of different vaccines may 

Cruise art clisarn:* id an ^llefglc rtv^-mnis*. 

When different types of vaccines are administered, 
each vaccine should he- administered at a separate 
site. It is rIso advisable to note the locations of 
<idiiii nisi rot ion ind vflOtltW lot IMiIkH Oft the 
parienrV medical record.. If a reacNon or a problem 
develops later a reference will be available to aid in 
evaluation of the problem. 

When feod animal? are vaccinated, several 
ihings mieii he cl^oxilIwlI. Ahuosi rill vaccine la¬ 
bels contain Information advitini; not to vaccinate 
within 21 days of slaughter. Vaccines such as those 
for B, abortus are subject to federal limitations and 

Tt-giiLjiljuns, and uiHtipletf f*£OcTuS are mairitairwd 

on administration of tkeae vaccfiiua. Ifrueellusis 
vaccine arc restricted to use by or under rhe direc¬ 
tion cfa licensed veterinarian. Carcass dcstrue!ion 
is also A 1acti>T that involves feod animal prnducers- 
InpeclLoii :nile ItfimlLi imy C;Ul-U- .I;mo;luv To musefa 

tissue, requiring rhar area to be trimmed and dis¬ 
carded. If a vaccine may be administe red intmmus- 

■ 

cufarly nr subaitimci 5 us.lv, the subcut-ancou* Toute 
wtniliI produce tisfi-^W? rerU l.ii mi iiiL>d wyiuLl clurii’- 
nare muscle lianuage. This I e Imporcanr when one is 
dealing with animals used for meat consumption. 
Most vaccines on the market today can be given 
subcutaneously. 
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BIOLOGIC CARE AND VACCINE 

FAILURE _ 

Rkdogicfl (specially modified live and live vasdnas) 
arc scnsiiLvc to inactivation by hear or sunlight. 
Clients purchasing vaccines should be provided with 
A cold pi*;k ifiljtcdcd Hid dfaftild h- wdrttd Against 
ItTrivinjr such blolojjfto In vtludes or in sunlight, 
where they may become warm and motivated.. Even 
die performance of killed products can be altered ii 
proper handling and storage manna acre rn.it pne- 

tiLifLi. Wli^tfc ihmf v;ic:L:intLH. are Mhipfstid I nan I he 

manuhiiLCurtrr, CLild pacta are put in the bo« cl? prcr 
vide some re fri g e ra tion during shipment. In some 
areaf, k may he advisable to anticipate how much 
vaccine ntAy be needed during the hsrt summer 
mLxnilih uiitd 10 stock up on tIl.u amount dufiiiu 
early spring to prevent shipments from overheating 
during summer rmnapartatiocL Once a shipment Is 
received, it should K* quickly unpacked and placed 

undw refrigeration- Vaccines should never be frown 

because cells may rupture when the vaedne thaws,, 
releasing toxins that con damage tissue or cause 
tissue death, 

Inaffittipriate care of vaccine* may lead to itweti- 

varum of rhu vaccine and may he i^fcoivird aa a 
vaccine failure. Actual vaccine failure Li relatively 
uncommon, If vaccines are purchased from a Teputa- 
He manu&cturefp i.*ie can he fairly Hire that the ybjc* 

uiaiL- provided i* gxx). hnlnru iLsuiilly OCCUR beCSUSt 

of Improper bundling, amrage, or administration. 

Live vaccines arc especially affected by concur¬ 
rent antibiotic therapy. Live and modified live 

vow llW$ cun Ih* inuetiviit^d by L.:lipmiL.:;iU u*gd to 
clean or sterilize syringes and by the use of exces¬ 
sive alcohol or other disinfectants eo swab the skin 
before injection. As was mentioned earlier,, the 
route of administration may affect the ability of an 

ikU i mill Il> aehufVK ail ;idfeiL|u;Lri. r umniirLtr TtLypunstr. 

ImmunoMJippressed, parasitised, stressed, or mill- 
nourished animals and those Incubating disease are 
rv.it *ible to mount an adequate immune response 

Co proven I disease. Clients shmaU always lie ad¬ 
vised that such problems can occur. In most cases, 
an adequate immune response is not achieved be¬ 
fore 10 to 14 dnysr An 8-week-old puppy may not 
develop * strong immune response to protect 


against an infectious disease if challenged hy ma¬ 
ternal antibodies because it Ls ntn feasible to check 

inmiiniEi Uteri in detttmlltt the preWIUCt i-il flitter* 

nal anihbodJes. Therefore* ir is recommended that 
puppies receive boosleiG every few weeks until they 
are about 4 to 5 months of age. Boosters allow vac¬ 
cines to produce an optimum immune response- 

Orenc.i id it -el find ii Jihiculi to uncUmend why 

they need to bring their pet in for boosters. If the 
reasons are explained and if clients arc advised 
about why they should isolate their pet from ani¬ 
mals wil ii i|iifsliL>n:ilile vaL.iirmlmn histories, many 

cased of infectious disease would he prevented 
among young animals. Clients often perceive one 
vaccine to be enough or do not understand that 
their animal i* not pfUttod iittiAediattly after on 
inject km has been received. Technicians, should 
include this information when educating clients 
on animal nnd pet care. 

ADVERSE VACCINATION 

-I ni IKlI t 

i H 1 ■ t^^^B BB^^L 

^1 ■ mH |.l j ^bb^h ■ Hmb| hh 


The tntftt notable tisks involving vaccination 

Include residua] virulence and toxicity., allergic re¬ 
action* resulting from hypersensitivity, disease in 
i rnmunosuppresred animals, powihlc effects on a 
fetus, and abortion, The vctmiivaiinn bsrhh there 

tl 4:> heUire a Viieemu i>4idillir'm1ered- In most Crisis, 

the benefits of vaccination far outweigh due risks, 
hue it may occasionally he necessary to omit or 
•delay vaccination because of some of the factors 

j uH i n f r l t i d. 

One of the meat common reacilons noted with 
vaccine administration is the s-tinp felt hy the ani¬ 
mal after injection, This is moat often on used by 
inactivating agetlts used in munufiicturing the 

Cine. Manufacturer ait* eunsiancly rKNeatfelvin^ 

wavs to decrease these undesirable effects while still 
■ 

producing n quality product. This stinging reaction 
is slvirt lived and does not usually caure a problem 
unlr«8S div aniuuil reoLts violenl ly- Other COflUnOtl 
bur IK-.I usually aeclnu reacclons include a alijjix 
fever, lethargx', and soreness at the injection sire. 
There usually subside within J day. Hypei»nsi-> 
tivity may he ttu«d by A’veral 'factors including 
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tc nt nil Outline of a Preventive Health Program for Dog& 


BOX 17- 


!. i tost office visit lor health program-usually at 6 wk 

□f age 

A. Conduct a general physical examination end 
record body Might 

B. Check for external parasites and dermato¬ 
phytes, and initiate appropriate therapy 

1. FIms, licks, ear miss (Otodtebti cynotis) 

2. Mange mites, especially Delete* cm® 

and SonpqpteS scab,'#,' 

3. Dermatophytes, parhculariy Mkrosporum 
spp. and Tiidtophtfon tnenttigtophfl&s 

C Conduct fecal examination including both 
direct smear and flotation 

D. Lmliate- admmislrdljon -of heartworm preventive- 

management 

E. Administer an anthelmintic tor hookworms w»d 
roundworms and, if tapeworms are present, 
administer pranqu^Tild or epsiprantcl 

F. Vaccinate with QA^PL-PC* arid, possibly, with 
kennel cough vaccine, 1 canine Lyme bomdiosis 
vaccirHX and Grdrtfel vacant 

& Advise on nutrition and routine grooming 
h. Provide owner with client education pamphlets 
on topics such as the fallowing: 

1. Identification, treatment and control of 

fleas, tides, and ear mite 

2. Benefits of preventive management for 
■canine hcartworm disease 

3. Management of normal and abnormal 
puppy behavior? 

4. Skin, nail, and car care 

5. "How Vf on grooming and nutrition 
L Fill in the puppy's health record for 

the owner 

II. Second office- visit lor health program-usually at 

5 wk of age 

A. Conduct a general physical examination and 
record body weight 

B Check for eternal parasites and dermato¬ 
phytes; and initiate appropriate therapy 

1. Flees, ticks, ear mites (0. qmatm) 

2. Mange nules, especially D. corns and 

5 . xabHei 

3. Dermatophyte, perticulaiiy Mma^porum 
spp. and T. ruentagrophytes 

C Conduct fecal examination including both 

direct smear and flotation 

D. Adjust dosage- of heartworm preventive 
according to body weight 


E. Administer an anihetminfc for hookworms and 
roundworms and, if tapeworms are present, 
administer praziquantel or epsiprantd 

F. Vaccinate with DA^PL-PC* and, pcssfcljt wflh 
kennel cough vaccine, canine Lyme borreliosis 
vaccine, end Gordin vaccine 

G. Adjust riulriLson according to health ntreds. 

and if needed, change the grooming proce- 
dures 

H. Provide owner with dient education pampbikets 
on topics such as th* following: 

1. identification, treatment, and control of 

fleas, ticks, and ear mites 

2. Benefits erf preventive management for 

canine beartHom disease 

J. Dental, skin, nail, and ear care 
A . “How to" on grooming and nutrition 
5„ Management of normal and abnormal 
puppy be ha wires 

6. Exercise and its importance 

I. Fill in the puppy's health record far Ihe owner 
IIP. Third office visit foe health program-usually at 

12 wk of age 

A. Conduct a general physcal examination and 

record body weigh* 

B. Check For external parasite and dermaln- 
pbytes, and initiate appropriate therapy 

1. Fleas, ticks, ear mites (O. cymfcsj 

2. Mange mites, especially D. cams and 
5 l sorts iei 

3. Dermatophyte, particularly 

spp and l wertrtigfophfies 

C. Conduct Fecjl examination including both di¬ 
rect smear and flotation 

D. Adjust dosage -of heartworm preventive ac¬ 
cording to body weight 

E. Administer an anthelmintic for bookworms and 
roundworms and, if tapeworms are present; 
administer praziquantel or epsiprantel 

F. Vaccinate with DA^PL-PC* and, possibly, wiih 
kennel cough vaccine," canine Lyme borrelosis 
vaccine, and &ovdb vaccine 

C. Adjust nutrition according to health needs and, 
if needed, change grooming procedures 
H. Provide cwnet with dicnC education pamphlets 

on topics such as the following 

1. Identification, treatment, and control of 
Fleas, ticks, and ear mite 

2. Dental, skin,, nail, and ear rare 


CtvtiYiueri 
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BOX 17-2 General Outline of a Preventive Health Program for Hors 


Fir&L QusirheiTr Jmiuu.rv-M;ircli 

AT Horses 

Deworm al least every -fi wk. Exercise care in choice 
■□f anthelmintic- lor mares in the third trimester. 

begin deforming foals at 2 mo of age- 
Trim Feet every £ wk: more frequently in Foals requir¬ 
ing limb correction. 

Denbstiy: check twice yearly and Float teeth ay 

needed Remove wolf teeth m 2-yr-ddb and 

retained caps in 2-, 5- r and 4-yr-olds. 

Immunize for respiratory disease: influervza, strangles, 

and rhinopneumonitts. 

In southeastern United States immunize for equine 
encephalitis. 

Stations 

Perform complete breechng ewminaftiork Mfltntttn -stal¬ 
lions under Ights if being used for early breeding. 
Ftostjntfflf iVfdvK 

Immunize with tetanus toxoid, and open sutured 
mares 3-d day's prepartum. Develop a colostrum 
bank. Ninth-day breeding only for mares with 
normal foaling history and normal reproductive 
tract. Wash udders oF foaling mares. 

Open ilfcres 

Maintain under lights if being used for early breeding. 
Perform daily teasing, Perfomi reproductive tract 

fjcamirkation during estrus. Mares should no! be 
too fat but in paining condition during breeding 

season. 

iVertibnm foois 

Dip navel in dismfectanL 

Carefully, grve a cleansing enema at birth. 

Administer tetanus prophylaxis if indicated by hrsloty. 
Perform immunoglobulin lest at 12-24 hr. 

Sacoiid Quarter: AprLl-jutw: 

AH Horses - 

Deworm at least every 0 wk. 

Trim fed every E wk_ Do not forgot the foals and 
yearlings. 

Denttstry: check teeth and remove or float teeth as 
needed. 

immunize for equine encephalomyeStis. Administer 
appropriate vaccine booster 
SroJftons 

Maintain an exercise program. 

Moniior the semen quality. 


Broodmares 

Palpate at 21, 42, and 60 days after successfiJ 
breeding, 
frwte 

Creep-Feed the foals and provide Free-choice miner¬ 
als. Immunize al 3 mo oi age. 

Group fMls by gender and size when wearied. 

Third Quarter: Jiily^SeFtcnher 
AO' Horses 

Deworm at least every & wk dip and sweep the 

pastures 

Trim leet even, 1 6 wk Continue carrectrve trimming 
Ort foals. 

Dentistry: check teeth and remove or float teeth as 
Maintain an exerdse program. 

flroodTwire.s 

Administer rhinopoeumomlis boosters t-o pregnant 
mart's according Lo manufacturer's labeled direc¬ 
tions, Administer appropriate vaccine boosters to 

feats and yearlings. 

CbftA condition of mart's- udder at weaning and 
reduce amount of feed given unrtfl milk Hot is 

reduced. 

Foot 

Administer al appropriate immunizations. Provide 
FreeHtxrire minefals, Maintain a protein supple¬ 
ment in creep feeders. 

Fourth Quarcciri Of coke-December 

Atf Hwses 

Deworm at least every & wk. Select anthelmintic 
appropriate lor season. 

Trim ieet every $ wk. Continue corrective trimming 

on foals. 

Dentistry: check teeth and remove or float teeth as 
needed. 

Stottwis 

Continue exercise program. 

Check immunizations. 

Perform breeding examination. 

Broodmores 
Confirm pregnancy, 
begin treating open mares. 

Check immunizations. 


Emm iurnin DM, htttrrr J.V1. Cllinii/iil tpnhiKi hmrln.iw tec hnicuru, iwl*. Phil.iiL-lplii.i. 200Z, Wft SiiimdiTs. 
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BOX 17-3 Gent ml Outlint' of a Preventive Health Program for Cat 


I. first office ^H-it lor health program (usually at 
6-10 wt Di age) 

A_ Perl arm a general physical examination and 

record body Might 

B Chedk for external parasites and dermato¬ 
phytes. and initate appropriate therapy 1 for the 

following: 

1. (leas and ear miles ftttocfocres tynotis} 

2 . Mange mites, especially Notoedr&s cat?, 
Bernodex spp., and Ch&sietieHa spp. 

3. Dermatophytes, particularly iWitra^arum 
spp. and rricftflp.hs#nn mmlagraphytes 

C Perform fecal examination, including both 
direct smear and delation 

D Administer antheimi-ntics, such as pyrantel pa¬ 
moate For roundworms and hookworms and 
praziquantel or epsiprantel lor tapewcime 

(if present) 

E. Vaccinate with FVRC-P* 1 Chtamydin^ FeLV s 
(pcssfcly test far FeLV/FIV before initial FelV 
vaconation), FIR* 1 flBrtfehtftt and Gi'orato 

vacooes 

F. Advise on nutrilion and routine 
grMffling 

G E^cvkle owner with client education pamphlets 

on topic? ?uch as lhe fallowing; 

1. Identification, treatment, and control ol 
fleas, ticks, and car mites 

2. Benefits oF vacdnaiiom for- FelV 
infecticri 

3. Management of normal and abnormal cat 

behaviors 

4. Grooming "how to" and nutrition 

hL Fill in kitten's health reoord for the owner 

II. Second office visit far health program {usually at 

12-U wkof age) 

A. Perlorm a general physical examination arid 
record body weight 

B, Check for external para&tes and dermatophytes.. 

and initiate appropriate therapy for the 
fallowing: 

1. Fleas and ear mites (0. cynctis) 

2. Mange mites, especially jV. cq£ Demerit* 
spp., and Cheyte-feOb spp. 

3. Dermatophytes, particularly ^MSpflrtjm 

spp. and T mentogfophytes 


C. Perform fecal exami-aiion, including both 

direct smear and flotation 

D. Administer anthelmintics, such as pyrantel pah 
moate lor rouridwornis and houkwtxms arid 

praziquantel or epsiprantel for lape^vorms 

(ri present) 

E. Vacorate with FVRC-F/ Chbmydta,* 

Relit® rabies, FIR 1 fldrateteJfa and Gferefa 

vaccines 

F. Adjust nulTfoon and grooming 
procedures 

G. Provide owner with client education pamphlets 
on topics, such as the following: 

1. Identification,, treatment, and control of 

fleas, ticks, and ear mites 

2. Benefits ol vaccination For FeLV 
infection 

3. Dental, skin, nail, and ear care 

<a. Management oF normal and abnormal cat 
behaviors- 

5. Exercise and its importance 

G. Recommendations for spaying, castration 

and declaring 

H. Fill in the Alton's health record for 
owner 

III. Subsequent visits for health program (Visuaiy 
annual visit) 

A. Perform a general physical examination and 

record body weight 

E. Check for external parasites and dermato¬ 
phytes, and initiate appropriate therapy for 

the following 

L Flea? and ear mites (Q. cyrofe) 

2. Mange rmles, especially iV cos; Demodzx 
spp., and Chcyicticlla spp. 

3. Dermatophytes, particularly JWSrospown 

spp. ami T. menlagfuphyies 

C. Perform fecal examination (focal 
flotation) 

D. Administer an anthelmintic; according to fecal 

examination Findings 

C. Vaconare with FVKC-R* CfrkimytftQ* 
felit* rabies, FIR 1 ftarcteteto, and Giordui 

vaccines 

F. Adjust nutrition and grooming 

procedures 
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BO# 17-3 Gent ml Outline of a Preventive Health Program for Car: 



G. Prowte owner with cRent education pamphlets 
on topics such as the Following: 

1. Identification, treatment, and control of fleas, 
licks, and Mr mites 

2 . Benefits of vaconacion (or FeLV infection 
5- Dental, skin, nails,, arvd ear care 


*3, Management of normal and abnormal 
cat behaviors 

5. Exercise and its importance 
G. Recommendations fur spaying, castration, 

and dedawing 

H. Fill in Ihe cat's health record tor owner 


FbLV, Feline Ic-iik-emi.i. virus; HV, feline inuTLLrvMdEficiency virus, FiP, iifl inu inbctinu pifnr-iHiiria- 

* FVRC-P Debita tl>u use of ;i vaccine In protect .tijiinsi: fe line viral r1 1 in■ tr.KT>e7itLs (FVR); feline caficLvinu infection (C): ;md 

mmwM&rnkvvmm 1F1- 

t hting ptEfund Kir ship™nr nr entering: a Ksirding Iccnncl, veterinary k.tfpic;il, ur chnic jshciild Ft; vnccLrurcJ nr Jurur 

1-2 vi before aJniHjkin □rdiipmait. 

t THl 1 vbcciiw currently pvalbblc Bpparcnrly producw efiecrlw prweafesn wily ^Inw CMfnnjdia /kjuibari Infection* * * * § . As mrh 

in her raccinrs fur rafwrztofy nilmuncs, complete protection is- not nliurded; houncr, clinknl signs of cctifimDtivicLs ut uppur 
mpirntury tratl diKtoCi il they Jlj mx-un CJtfi be teMriCted to short ciminci ualJ irt mild. 

§ FLcfef? cn iIil*- ie*- rrl n v.iccuu*- cn prefer agpinii FeLV infcvfWwi. Fr-I.V .^rul KIV vneemv* nre .4*.1 1 ii l rtisr l- ri.--.I siilKriruiuh.iiir-Jy in 
healthy bittern ivt older cats ns \vxv denes, with rHc second given \ *sc 4 vk nfrc-i iho firat. Annual revaccinafim with n 
4iii£k- dH£ ii tetummL'nded. 

II The J^imucL’-ll-hll 1 ' Vaccine li'lber Anim.il llc-ikh ) i:- .idininnryriiJ intranaully ra healthy ua, Ifbnmuvy vaocin.iHiMi with 
two desa :Ji>.iliIJ be given with ike iccocid Jme ^JminiKUBud 5-4 wk after the lint. snJ single-dose nnnual m-accinarion is 

Kcourkfoend»; d. 

hum MctJurnin DM, [SusmiL JMe CJLnicsil CL'xrh.hJc tor veterinary Technician's, ids. L'hilnJk'-lpiiia. 2002, WB SnnnJurs. 



Genvfiil Outline of a Fineventiv 



alth Program for Beef Ca 


Cuvi^Calf Hurd Rf L'nmiuundaliun.s* 

Al flrtfli 

Ingestion of Qilcwtnim within the first few hours after birth is an important lactor in baby calF suivival Immunize 
wth oral bovine nc-tawms and curonavims enters: dsease vaccine- if a caH danhea problem exEts n the herd. 

r- Jo 3-Mo-0td Gabes 

Immunize with a seven-way ebstridial disease product. Deworm with commercial product that is saFe for calves 

Previewing Cokes 

Deworm with broad-spectrum commercial dewormer, and immunize as Follows; 

Immunizing Vaccine Age for Vaccine Administration 

BtMSo dhflrfuS, strain RB-51 tcalftiuod 4-12 mo 

vdccination-fepiacemenl heifers only) 

Clostridial diseases: 

CfcsttfriijTn perfrTTitTLTis types C arid D, C chfluwMi C 5-6 mo 

nrvtv, C septiam C s ofde^i 

IBR ard P1-5 respiratory diseases (inactivated h-$ mo, booster at 12-15 mo 

vaccines only) 

BVD (inaclivalcid vaccines Ortly) 5-6 mo, bcxsler at 12-13 mo 

BRSV 5-6 mOj booster at 12-13 mo 


Cdrtmuptf 
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APPLIED PkABtHAODLOG¥ FUR VETERINARY TbCHNIDIAJU 


BOX 17-4 General Undine of a Preventive Health Program for Beef Q 


LWdrlrrlt? Co/h?S 

Deworm with b™d-?p=<Tnjm commerrial dewormer, and lieat for lice and grubs. Castrate the bull calues. 
Immunize with fiosteureiYir and Haemophilus (optional} vaednes. 



Prebwding Replacement Meters 

Dewcirm with broad-spectrum commercial dewnrmer and treat for 

immunizing Vaccine 
iBE 3 f \1 Pi -5 respiratory diseases 
Clastrdial diseases: 

€. periringenE types C and D.. C noiyi C sepOcuiTt 
C Sufdelk C rhautfxy 

BVD 

BRSV 

Leptospirosis 

Campylobaaeriosis 


ce. Immunize- as fallows: 

Time of Vaccine Administration 

10-12 mo 
10-12 mo 


10-12 mo 
10-12 mo 

10-12 mo 
10-12 mo 


Ptebmding Com 

Dewoim with broad-spectrum dewormer and treat for lice. Immunize for leptospirosis and camp>tobacteriosis. 


Time ol Vaccine Administration 
Before caking 

BeFore casing 
Before calving 

Before caking 

Before caking 
Before caking 


fire caking Cows 
Immunize s follows; 

Immunizing Vaccine 

IBR and PI-3 respiratory diseases (inactivated 

vaccines orty} 

BVD (inactivated vaccine mly) 

BRSV 

Bovine rotavirus and corondvirus enteric diseases 
Esch&xhki coll wfteiic diseases 

Clostridial diseases: 

G perimgens fypes C and D, C efcauvD^, C. novyi 
C se/^rum, C soindc# - 

fiy.Cfe 

Deworm annually with broad-spectrum dewormer, and treat For bee and grubs. Immunize as recommended 

tor prebreeding replacement heifers annually (see the above section). 

Pudlot Rwomnw ndditons 11 
On Arrival rnfg- tfie fisedfaT 

Deworm with a bccad-spectrum dewcumer and immunize For IBR, P1-3, EVD r BRSV, and clostridial diseases 
(use seven-way vaccine). Inactivated G BR, P 1* *3, and BVD vacones are the safest. 

3 -*+ VIA After AffKfoS into the Fe edict 

Implant a ccmiTfercial implant product Treat lor lice and grubs. Administer booster immunizations- if necessary. 
Abort the heifers if necessary. Castrate and dehorn if necessary. 


/, Ruvim* wapk&burf vynCylsd rims; BVD, k»vinu virus di;irrhL';i; JfiR P infcvtk'us twine illincjtracbHfLEifi PJ-1, iWiiinflumM-l. 

* Ocher optiondl wclim clwc maybe incoiporand Inro the lmmiifilsdilorpfi^r*ni 1 dcpmdkng on Individual herd needs and 

disunsus end uni sc to the area, in Linde unchr.uc :uid ;itl w L*-;rr??:»is. 

t Other u^iiiia.1 v*C£ii*m Lh;it ni;r> be incitfpOftlbed intu thu ininiuni:;iC>ici I'ci’Enun, depending itil iaiJm JumI IultJ Arcdl mid 
diKBKFcndmfc to cht area, Include HwnwjAdbH »aiiMU. E|>p-, kpcMplTOsIband anchrax- 

Friiti McGurnin DM, R*«crr JM: L'lLnit:;il cuxt-Kiuk (cr v^Ennary tadvnicnm, eJs, Phi in.5elpki.i_ 3002, %'B S.iunJun. 
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BOX 17 5 i-.il tJjitlini.-^^H^ri-vcrtivi; Health l J ro|;rrtm br Pairs C.nr 


Calves 
At Birth 

Immunize with benzine rotavirus and coronavirus enteric disease vacrine/f and administer Eschend\ic r coll 
ente-nc disease vaccine orally. 

weaning Age (about 2 mo) jo Breeding Age (about J 5 mo) 


Immunizing Vaccine 

.Age for Vacrine Administrating 

Bwceila obo rfus, strain RE-51 (caHhood vaccination— 

A- 12 mo 

replacement heifas only) 

Clostridial diseases: 

2-4 mo, booster in 2 wk 

GfasfiTtftm perthngs ns types C and 0, 

C. chouvact, C. novyi C S^tfcuflfc C. SO/Mtii 

IBR and PI-3 respiratory diseases 

4-6 mo, booster at 12-13 mo 

BVD 

6-6 mo, booster at 12-13 mo 

BRSV 

6*8 mo, booster at 12-13 mo 

Leptospirosis 

4-6 mo, booster in 2 wk 

Campyicbartfirinsis 

4-6 mo, bonster at 12-13 mo 

Fmil Cowh f! nid Heifm 

Immunizing vaccine 

Time of Vaccine Administration 

IBR and P1-3 respiratory diseases (inactivated 

30 days postpartum 

vacdn« dilly) 

6VD fsniaciivated vaccines only) 

30 days postpartum 

Sftf.V 

30 days postpartum 

Leptcriprasii, 

30 days postpartum 

Campyhpt^cteriosis 

30 days postpartum 

Dry Cows and Rre l3 Heifers 

■ 

The goal of dry cow immunization is Id provide optimal protection for the nevifcom calf. 

immunizing vaccine 

Time of Vaccine Administration 

LeptospircKR 

.At feme oF dry-ofi 

Bovine rotavirus and coronavirus enteric diseases 1- 

At fame nf dry-oH, booster in 2-3 wk 

E&cherfchio coli enteric disease- 1 

M bme oF dry-eft booster in 2-3 wk 

Clostridial dseases: 

.At linos nf diy-of^. booster in 2-3 wk 


€. pertmgens types C and D, t chauvoet, 
t. nom. C sqpfl'mTT, C SOVdMtt 


fJK-SV", BovUrw k^Hhioiv wwydal virus; BVD» bovine virus liUditiM; JHR, Infeccloui bwfcie- itiMwiaaclMlclH PJ-3-, pualiifluerut-3. 

¥ OihcT vxtrina that may be incwpofnted into the vaadnation p-rcif*r;irn_ depoiding «:in irt«J l vn«J li nI herd needs ;md Jisunsus 
tnikiiuc fc> llw.- ;in.;i> ufttfude HflfflMjshJlUi WfflttttJ, PdJCAffdTa &pp. h SuiVjkhil'IUi fifp., CbHH&dhrttt ftflefflofytklffll* fllldiKX, and 
Bnapluinoslt- 

t Use if problem nu«.innfc;il L';ili dinfm exists an live fcnrm. 

Fik'ihi McCumln DM. Ba m t n JM; Clinical textbook few wttftnarv wehtfilcitfH, *ds» rhil;iJdpli.i;u 2002, WBSauruitiH. 


Bovine Vaccines 

HnvJtW rt‘apii:ilL>TV dtSCMC Complex VflCCltWS 

PI3 

IBR (intccrious bo vine rhinotracheitb) 
BVD (bovine viral diarrhea) 

Bovin* respiratory syncytial virus 


Mjnmfcem™ Jw£mw?[££n (fermdy known as 

Pit^CosiTijilu: irtuiurt'idjail 

J4. iumnus 
Clostridial vaccines 
Leptospirosis 

Cii ttipylobse ttriosU (v ibridsii) 
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BOX 17-6 General Outline of a Preventive Health Program for Swi 


P re breed big, Rec <h\ lieilil-J^ tkm* foe Bun 
Purchase boats- 6ft days befaie intended use. 
Quarantine new boars for 50 days, then allow 
lefK-e line CCrttSCt wifi gilfe and sows for 30 days 

before breeding Immunize boars foe lepflosprosis 
and erysipelas. Treat t nr external and internal 
parasites before breeding. 

]*k breeding Ji l* i:\im m^nnkHnrv^ t-fvr Saws jind Gilts 

Immunize for leptospirosis, pccane patvovirus infec¬ 
tion,* and pseudcirahes* 2 4 wit before breeding. 
Rush gills by increasing ovulations, ireat for exter¬ 
nal and internal parasites beFnre breeding. 

Prcfarrowing RKOUHfldBtiom for 8 <wr and Gilt* 
Limit feed intake Co about 4 lb per bead per day -nr 
feed a coif ding in condition to avoid nMerweif^hl sows 
■or gills dl faiYCnving, Immunize for colbacilkE*s/ 

atrephe rhinitis, aysipetas, transmissfete 

.g£EtToentenlis (TGE), porcine rota Mirusinfection* 
and Chsijidtum pcrfrfngctK type C* according 

to manufacturer's labeled instructions, Treat Fcx 
eternal and internal parasites before knowing with 
approved product,. 


R&rpfrwiiiig R^t'airinmidiilkin?" 

Gradualy increase teed intake so lactating iswine are 
receiving full feed at peak milk production. (Rule of 
thumb: Feed daily D lb of feed far every pig being 
nursed [eg., a lariating sow with a litter of 12 pngs 
should receive at least 12 fc> oF feed daily].) 

General Recommendarlons for Pie?: 

At Birth 

Rerfcrm newborn pig procedures (e g, clip needte 
tedh, dock taihv castrate, fcSHKOfcdv and inject iron 

detfran). 

i M ofAge 

Immunise fur TGE,* rotavirus," aod dlropfix: rhinitis. 
4-5 Wk of Age 

Weaning occurs at Ibis time. Immunize for atrophic 
rhinitis, erysipelas, and Actinobooiius infection * 

G- 8 Wk of Age 

heat for aftefnal and internal parasites with approved 

prcductE-. 

Older TftcW 8 VHfc of Age 

Repeated treatments for external and internal par*- 
sites with approved products may need to be done 
during the growing-finishing period. 


* Dependent nn pr^li^sn^ in the iniiviJii.il swine hij-rd. 

Frotn McCurnin DM, Braert ]M: LTit jl;iI textbook for veterinary todmicarB, c-Ja, Phi lnJkdpbi;i_ 2002 VC' R SaninJcrs. 


Bruwll om 

Tnd li i ii I ■. >11 i ji m l s 

Anthrax 
Anaplasmosis 
Enteric diRflKS 
Bovltte totAviAit 
BovJrue corraiRvlma 
Jj. co ft 

Mi-.ira.wliT bow (pinkeye) 

Others 

Vaccines arc aka available tor sheep, poultry,, and 
swine (Box 17-6), These animals may be raised in 
hrg/c numbers m farms, -imJ m for rattle-raising 

ojptrsukini. vftccinfflrofl schedule? may vary- ii.ee r 
ordhng do the type of candidate and locaxlon, 
Ferrets have become common household pets and 
should he vaccinated for canine JiscempeT acccrd- 
*n.ic M the 3£hrduk wed for Joes. So me rubies 


vaccine? are approved far use in ferret^ Public 

lieallh jlLLlhuriliet lliei ruL.|u iti? ii i; aI ti im■-v; lhZC icfc; lI tr *.3 

ferret that bite* a human to be euthanized and 
tested for rabies virus. 

Swine Vaccines 

Erysipelas. 

Leptospirosis 

TOE (transmissible ^lstnienteritis) 

Porcine rotavirus 

C. perfringm (type C) 

Neonatal porcine colibacilloais 
Porcine proliferative enteritis vaccine 
Eunfetefbi 
PfljpewwBft 

Ai~rnij-JiL-ilTm 

Mycafhssma 

Porcine reproductive and respiratory syndrome 

vaccine (PRRS) 
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CumpU'K Carbohydrate 

ACt M.AN MAN 

This is a complex carbohydrate derived from doe 
v?p4- 


Clrnkci! Uiea 

Aocmaniian is used as nn aid in ihe treatment of 
fibrosarcoma in cals and dogSr It has also been uwd 

l.ir sliiEiiihiling ivoijekI li«riliEhg and in the IrtMlmerLl 

of FeLV- and FlV-mttcred cari. 


DtaHfr Form 

AcOftatlMn i mm wKistimu hint 

Adverse Side Effects 
None 

Immunomodulatory Bact&rins 

Staphylococcus Phage Lysate (SPL) 

■ ■■ 

This is piqsrd by lysing SfcgiiiylbaKcw aureus 
with a polyvalent l^teriopitiagu. 


dyed Ui£j 

SrL k used in rhe treatment of canine pyoderma 
and related skin infections with a. staphylococcal 
ournponwit- 

Dasagt Farm. 

Staphage Lysate (SPL) 


Adwr^ Swic Effect* 

These include malaise, fever,, eh ilk, and injection 
ate irritation, 

PRQPtQNtBACTERHJM ACMES BACTERIN 

Thks ih prepuiTtrd filpm tallied Pvt3p\Q¥\lbQCt&i3m 
achL's, 


Qmkttl Uses 

J! (kiuj as i.as«d u i the tttacrrwnr of etircmk tu- 
aiirent pyoderma and as an ;vJ-iu,i icc therapy in the 
rre.iimcnc for equine rcspirairny disease camples, k 


also has been used as ,m adjunctive therapy in the 
treatment of feline retroviius infect ion. 


DosiigiE Ffttmu 

1. [mmunorc^ulin 

2. Eqpstim 

Aciinfrse Side fc-J^eets 

These include malaise, fever, and chills. 

Mycobacterial Cell Wall Fraction 

I his i> :-m hi m i ki-. in id ct'll wall Ir.ii.fi -:mis iIiiiI am 

modified co reduce their Eoxidry and allergic 
effects. 


CUlM U«4 

Tl iese include the preannenc: of equine saroodch and 

bovine ocuLir squumous cell carcinoma. It Ls also 

used in the treatment of mixed mammary turnons 

■ 

and mammary admocarcLnoma in dogs, 

Dodflge Fwhu 

1 . R-cgrcMirwV 

2- Nomagm 
AitHue Side Effects 

These include: malaise, fever, and ck.-crea.sed 
appetite. 


TachrUciarJi k'otw 

The elfed^ of immunotherapy may he deoeesed 

with tire administration of anmiFigsuppres f, hfe drugs. 


REFERENCES 

F«d FF: Vaccine* and viictInatk hw= (wea (or the 21 it cmnuy, 
Suppl (.j.-cnptnJ Cimiari Educ Pracr Vue 2L a Hh£.l:1^24, 

McCumln DM, EftHtn J, ediims: Clinical ttrxrixiofc fox veteri¬ 
nary Euclmkiiiru, cd 6 . Phihidclphui. -'Kit, WB^uunJurs. 

Mc-rial websiie, s 2007. 

Vmi Karri pen KR= Recombinant mhiHiofr, Suit 1 Gom- 
punJ Cuntin EJjuu Pncl Vet 2d[ii);2*£kJ2, IM. 
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E¥ TERMS 


Chelating Agent An agent used in dTematberapy 
For metal poisoning. 

M ETM E MOGLD&i N EMI A The presence qf oidtonp- 
in in the blood caused by injury or toxic agents 
Ithflt torlved. A brgcr^Ul^n-normal proportion of 


homoglobrn into mothomoglobin, which doe* rat 
function as an oxygen earner, 

NllTRACEDTlCAL Any non toxic food component that 

has scientifically piwen health benefits. 



' Chondroprotectives 


Cliondropfotcctivts are substancw that art able to 
decrease the progpesiiorv of MKOeirthritis by pruvid- 
■il|t supprarr t i> unrilLiye nnd pnjim*:inj£ ir* teparr. 



Fulysulfivlcd glycosamiiK^ran (PSGAO) ccmsBts 01 

it n-|-H!alin^ l:Ililii < il iLfXLMcncntH.' find Fil'xiiti utic iicul 

(BoorliCj, 2CO'l l. The complex nature of ike molecule 
allows w tut to be trapped in hyaline curtilage to pren 
vidt resistance to c-om p re s ton end resiliency to the 
ptoteoglytari and collagen matrix. PStpACjs ure 
eflCLracnd tor commercial use from the rhschir.il cta&ue 
L>f the bovine. After knlTamusoiildr (IM) injection, 
PSGAG is deposited in articular cartilage and it 
pfdsivntiaJty taken tip by urtentTrthritic cwtifop 

(PliLinli, 2CO l >}. When iixeil in Irene ^k^enenLiLvt: joim 

Lond.iriL.-ni, these PSGAGs increase synovial! fluid vli- 
•ccaity and inhibit enzymes that damage cartilage ma¬ 
trix within joints. PSGAGs abo reduce inflamnrncicci 

by inli ihitirsu; pn-Ktii^liLiidici T-eli&ixed in joint injury. 

Clinical Uses 

rSGAG is used in the rreatmcnr of nDtninhctkws 
degenerative nr traumatic joint dysfunction And as* 
biicil forngneig of ihe carps 1 jinnis ui hor$gs. It 
also h;b been used ro treat tk-genejar ivc joint disor¬ 
ders in dofls and I a me ness in swine. 

fJrjwcjjcr fimn.¥ 

3. A de quart I.A., for inuMidcuLir inject ion 
2 a Adequon lJfA. h For inrramuscular injection 
3. Adequon Canine 
*1- Legend 


Mvne Sidr Effects 

AdVbifK side fif# till flint?! I with U&C of this 

product. 



1. Amikacin may be used concunEntly v^ith ntra- 
articular use la prevent infection resulting from 
possible contamination, 

2. PSGAG should nol be used in horses intended 
fcf food. 

3. Safety in breeding animate * undetermined. 


.i 


) Nutraceulitdl 


The American Veterinary Medical Association 

r 

defines nutraeeurkal medicine iis “the use of mi- 
crofiutiienfr, inBcrniutiicnti, and other nutri' 

Iil-il'iI Mipyih naucsth Vis ihkfriipenCLL ii^unl:s." in 

veterinary medic me,, rhe rertn la generally used to 
refer to endogenous substances (not botanicals) 
that have been prepared or synthesized to support 

1-Mklily tu nx/lir-iLi. Tb e pnpvkiriiy ol (li^.-se ptoduCC^. 

which in;jv have characreriscLcfl Lit nutrients- and 
pharmaceuticale, has seen tremendous growth 
in use by people in recent yearn. The medical 
Community has fircknowlodged thiit some of 
iIII-in may have tTKiai uin'ii or preventive! eflitxzix 

{Booihe h 1997)- 

As people have become more- aware of alrcrna¬ 
tive medical options for themselves they have 

come (ci similar options (or ihekt pets. Vet' 

eiLnajLinn and then clients can bo cKpecred io use 
ruutraccutkaJa as treatment optic™ to complement 
tr.nditii.mal medicine or when tiH.dition.nl treatment 
option* have been exhausted. 
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Clients should he urged to make- use of informa¬ 
tion re^ardin^ nutiBWUtical quality by making use 
irf lilt (AmsuilWh'Lab (.www.£.:LHisuineffl;ib) arid USP 
(wwv.Luapuofg) website*. 

The following is a partial lisr of the substances 
marketed rs nutraceufcieafc. Some of these products 
may ni >t be VndkigeriGu* m defined 

Kirltirr. 

Clacasamme and Chandroitm Sulfate 

Glucosamine is .an amino niger manufactured by 

aiiim.il l: i ! 11s Iniin ghiLiiiHt! ;iiilI uStd by I l ie body in 

the ^vinhesis of glycoproteins arid. polysulfaTed ^ly- 
oosaminoglycans, Chondioitin sulfate is a glycos- 
aminnglycan that combines with hyaluronic acid, 
proteins, and other glycuMmlri^yCftm to form the 
basic cartilage matrix. Glucosamine oral chondr 
n.>Lcin sulfate are believed, to act synergist ically 
(Davidson, 2COO) to exert a positive effect on carti- 
liijjjc metabolism and an inhibition of cartilage 
hce:.iki.lMwii- Tlu-y have htu-il iisiaI t-xE«itaivi-ly in d ie 
treatment of oiicoarrhritLs in di.-^s and horses. F'lhii 
n.i six weeks of aJminisimcUin may he necessary for 
a therapeutic effect to be seen. A common veteri¬ 
nary product that contains the**! substances Is called 
Ckis^qiiLn; it i* composed l>I" ^Jycosami nojjlyean de¬ 
rived from the chi tin of crab shell rmd chondFoit in 
sulfate from bovine trachea., Dnsuquin and Pasu- 

quin for Cab are products that contain glumraminc 
iii'kl eh: i l1 11 hi iiii mi llait wiili avocaLki/Miyhean 
unsupiiniliahles and decaffeinated tea with claims 
of enhanced, chondroprorecrion, Glyco-Flex and 
Syria-Flex derive their yl^oKimini^jIycan from, the 

Ferrttf etuudividc-u mussel- 

Fatty Adds 

The omega-6 rmd omega-3 fatty acids arc the ones- 
miwt uften found in CorttmtaEinJ vetdinti ry fatty 

;i£id S.iqiF>ltfiT3Ki Ll s. Ofatty fields, have double- 

bond b carbons from, rhe methyl end, whereas 
omega-3 fatty acids have double-bond 3 carbons 
from the methyl end- Fatty acid implementation 

Ilis bttfl hIkiwci to be tuul'iiL in treating ueririin der- 
marofogle conditHins in do^s and cats because of 
their aittilnflamraiaftory effects, Omcgn-3 fatty acids 
an 1 normalk found in low concenaations in rhe ccl- 

ST 

lulftr plttrta membrane uanpiittHl with ortiega--6 


fatty acids-, hut the onvesa-3 level can be increased 
by a food or supplement that is enriched in this 
:-iiib>tMiu:«e (RiMu.lebi.idi Sttd Ffrcfiisn, 2 lX>P)- TIik 
breakdown products ni the omc&a -) acids are appaj- 
enrly less powerful mediators of the inrlammatory 
Tespimse than those derived from the omega-6 fatty 
Gtkib. The onwga-J and WtfgH-6 fatty acids dro 

may he helpful hi i tearing bean divine, cancer, au¬ 
toimmune disease, and rheumatoid arthritis. The 
propeT ratio of omcga-6 to omega-3 tarry acids in a 
pnxluct has apparently rn.it been determined and is 

olli-rL Jidtiled. Hinh oil jihlI plant oils fife ei mi him in 

si^ureth of rhese fatty acid*. Side effects may include 
increased bleeding rimes and possible decreased im¬ 
mune function, 

S-Adena&ylitiethianine (SAM&) 

The -SAMe SD4 is a molecule produced in the body 
from methionine and adenosine triphosphate 
(ATF) by the enzyme SAMe synthetase (Davidson^ 

20131). 1 1 is t t-c: 11 3 1 i'c'i c'h l1 1 :lI Inf velennsiry ini- ns ;i 

dietary supplement to support normal srrueture and 
function of the liver. Some studies have shown that 
this substance increases levels of glutathione in the 
liver. Glutathione is 3ft aittkixldant that may pm- 
recr liv*ir eelLs from injury. Dennsyl is o SAhlo 
preduer manuhictured by Nutramax Laborsrenies. 

Superoxide Dismutase 

LSiqiL'Tuxulu LliNiluitOMf In mi pmleiil sikiTCes Li an ir* y- 
gon radical seavengef that h:is been uied an anri- 
inflammatory Lipent for musculoskel™! problems 

CmTizyme Q 

TIi is subhtanct Ls an emycue cofaetor oJ foiri>ehiMi- 

■ 

drial membranes that is important in electron 
trnnspoTr and ATFfotm-ntion- It is wed in the treat¬ 
ment of cftrdicjvflsCulBr pnihlemH,. 


- i 

B 

nm iise id plants to treat vasritwry patltnis Is cliiv- 
silied by the American Veterinary Medical Asso¬ 
ciation (AVMA) -ns a modality in. the category of 
complementaty and alternative veterinary medicine 

(CAVM). The AVMA in its policy guLddines rtat-fe 


Herbal Medicine 
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Tdble 10-] Potential HerfvlfruK Interaction* 


Herb 

[Interacting Drugs 

Result 

5L John's wort 

Cyclosporine 

fexofenadine 

Midnolam 

Disown 

Tacrolimus 

Amitriptyline 

Warfarin 

Theophylline 

Decreased plasrna dnjg. Donccntrations 


Sertraline 

£§U5pirone 

Serotonin- syndrome 

Gtn.gko 

WarFam 

Heparin 

NSAIIX 

Bleeding 


Omeprazole 

Decreased plasma concentrations 

Ginseng 

Warfarin 

Bleeding 


Heparin 

Falsely elevated serum digoain levels flabordtoty test 


NSAIDs 

interaction wiith ginseng) 


Opio*ds 

Decreased analgesic effect 

Falsely elevated serum digouin levels {laboratory test 

interaction with ginseng) 

Garlic 

Wartanr 

Bleeding 

Chamomile 

Hcpsnn 

Ginger 

NSAlDi 



Dried extracts*!: The plani Is Jiirnrticml in vr;i ler, 
strained of residue, and spr;s>cJ Into a vliluluii 
chamlx-T, which produces a powder or granule*., 
A nimmiui extTi+ct Is a 5s I extract that allows 

tilt? utt pttiduCt b^CdiuHt-. til the: COlK^fl-- 

craned form. Wacer emeu may exclude plant 
substamciM that are alcohol soluble. 

Liquid extracts; The ingvedimls ait extracted in 
alcohol -mi the- iradiK discaided. A-dirantiigw of 
iilunli-il extraction iLrtr iliLiuuJic to include Lxincen- 
tration of the ingredLent ;i.nd improved absorption 
from chc intestinal tract. Alcohol extractions 
ihdIIt taste bad to pete and must be added to 

another Ingrtdleftt to imptovo pfibttdMlfty- 

Most of the cuifcnt dosing of botanical* 
for animals it extrapolated from human doc age 


hihinl'iiiEkirt beC4UK I e w herh;il fMLxIueis Xire 

produced Bpecifically for animals, Dosage recoin- 
ntcndatLofiE vary between forniE and between ex¬ 
tract dilutions (c-k-k a LJ extract will he dosed 
diftettntly than a I ixti’i.Ct ! 1 - 


of Herbal Medians 

Herbal medicine has added another dimension 


outside of conventional therapy *■> the trcfttrtlent 
of vererlt^ry patients-, [is practice piouldw a hoiks- 
tic approach to veterinary health care for ih«e 
veterinarians and clients who wish to use ir as an 
ancillary met taxi or when conventional methods 

I 

have been exhausted- Until strict regulation of the 

botanical industry Is achieved, however, vecorin.iry 
Technicians dioulJ counsel clients with judiciouB 
information about their use. The following factors 
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may be useful when one is advising clients about 
herbal us*: 

* The use of herbal medicine should not be started 
without discussion of the process with the at¬ 
tend i 11 g v tf C e r i i'u nail. 

•Clients should purchase products from reputable 
manufacturers approved hy the National Animal 
Supplement Council (KASC). 

^ CItems Lijiii find product evaluation lnfoitirijatioi , i 

ar d\e CnnsumerL-ib webor*. 

* Reaimmended dosage should, he fallowed closely. 

* Herbs may cause haimiuL interactions with con- 

r 

vcntional dn.iys. 

* Herb 11s*.- may cau^t: bleeding itfikiifiLeiKs during 
surgK.il procedures* 

* Adverse side effects of herbs should be reported to 
the Veterinary Botanical Medicine Association 
and to the nwmiacturtr. 

Boot 18-1 includes a list of useful herbal 
RfsKVKN- 


71 echxihMvn/& hSote& 

The American Society of Artestheislc® recoin- 
mends chat patients should discontinue all hefbal 

medicines 2 to 3 weeks before elective surgery 
procedures are performed. 


Aloe 

Afuc wro is a plane native to Africa that was used 
m early as 15C0 B,e. for the treatment of various 

Condition* and as a CathattiC (Wynn and Fougtl^, 


2007). Today, ic is used primarily lor the treat¬ 
ment of burns and skin inflammation- Some 

htTbs.lisT-s believe that aloe stimulate* wound 

healing. 

Bloodroot 

Tht rhbOmc ttf Mrtrtdtnsfe hns tradition' 

ally been si^ed as an t^peccorsnt and i i> i re at respi¬ 
ratory conditions like bronchitis, asthma, and 
laryngitis. It is also reported to have antiinflamma¬ 
tory and anlimkiobial effects- 

Echinacea 

EcJuruacca puipwroi is a commonly used remedy 
for colds and flu in people in the United States 
and Europe, where research has been done 
ro show thar ;St ls an immiioosrimulanr. It is de¬ 
rived primarily from the American convflowen 
No major sidi u effects hove been reported 
other than the occasional allergic reaction 

(FmcwiI, 1?PS). 

Garlic 

Garlic is a perennial bulb in the lily family {Aitium 
soctt-wn.) chut is related to tin- onion. This plant 
han been used for oencuirLea for irs reported me¬ 
dicinal value. People have claimed that it pro¬ 
duces disinfectant, diuretic, and/or cspe-ctorant 
effect*- Evidence FUggwts that it dues lower chu- 
lesttrml values an people- No evident*, however, 
shows char garlic has any value in the treatment of 
parasites in animals. Gatlic can produce Heinz 
body anemia in cats and possibJy in do^ at hii^h 

dosage*. 


BOX ' !.il 11cit' ll Krti ivm r- 


1. National Annual Supplement Counci 

2. veterinary Botanical Medicine Association 

3. Drug Digest 

4. PubMftJ 

5. ConsunwLab 

6. Cochrane Collaboration 

7. HabMed 

B. American Association of Feed Control Officials 
9- American Herbal Products Association 


VMAKlUSUC 

wwwL*majotg 
WNvdn^d ige sLorg 
Vfcvmpubmed.gov 
mm consumedab.com 
v.vM.cochrane.org 
www.be rbmEd.org 
WWW.adfoO.org 
wwwcahpa.org 
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dasodium cdiylciicdliamiiictrtraacctBftc l Lind sodium 
calcium cdctHfte. 

CItnuzat Uflu 

In veterinary medicine, calcium EDTA is used for 
rhe treatment of lead poisoning, 

J ) i .<> yg l‘ £*iamu 

L Calcium Disodium Vraenate injixtiun 
(human label) 

I- Meta'Dote 
Adwru Side Effect* 

These include renal toxicity depression (dogs), and 
vomit infl'diarrhea (dq^), Zinc deficiency may oc¬ 
cur in«tl Inng'term therapy. 


TechnlcLOtv 1 ? Notiefr 

V. Calcium EDTP* should not be used in anunc pa¬ 
tients*. and cdution should be Bcendsed when it is 

used Ln patients with reral inssifficiency. 

2. Calcium EEJEA should not be administered orally. 

3. Do not confuse with edetate disodium, vwhich 

mary cause severe hypocalcemia. 

4. Magnesium suLlate (Epsom salt) or sodium sul¬ 
fate may be used orally to prevent further intesti¬ 
nal absorption of lead 


De-sage Forms 

L Methylene blue injection (generic) (human label) 

2 . Mtibylene blue tablets (generic) 

3. Methylene blue powder (.generic) 

AdWne Sule Effects 

The*? include the dmckiprMnt of Hfin; body AM' 
mi;i or morphologic ch,Triages in it'd blood cells and 

decreased red blood cell life e-pun. Mcthcrnofiln- 
bmcmLa may occur bur Is usually dose and species 
dependents Tissue necrosis may occur with subcuta' 

net si.o skIiti foist fitt Jon of exmvaaatlon during inir-i* 
venom Injection. 


TechyU.ci^ux'y hJote^- 

1. Methylene blue LEiially is contrnindcated in cafe. 

2. Dogs dryj horses rt^ay shew a greater occurrence 
of s*3e effects than lunrinenb 

3. Methylene blue should nut be used in patients 
with renal insufficiency. 

A. Safety during pregnancy is unknown, 


Acetyicys telne 

Aceryle^icekne is a while crystalline* powder that is 
soluble in water or alcohol- It dm mar he referred 

r 

to as N-acetylcysteine or N-acetyl - L-cystei ne. 


Methylene Blue 

Methylene blue i>u thtetine dye than appears ® dark 
green crystals of cryiaalline powder with a hiarue- 
like luster It is iin oxidating age nr that helps m 
convert mjcttucmoglobin (a compound formed from 

Ibfinci^kihirh hy cixidrt k'n 4id tlu^ irvin AtOltl) fnniL (hf 

ferrous (Fe 2 *) to The ferric fFe' ) uaie. It does nor 
function as an oxygen carrier eg hemoglobin, 

Qnqjml Uses 

Mulli.yltnle blue is usml iur I he IrtuiEniei'il «. >1 HielliL-nKO' 

ulohinemia cawed by oxidative agents- (t.g., nltritea,. 
nitrates, chlorates) in rummanis, lx may be used for 
cyanide toxicity in Eiiminants. It can be used in dogs 

Cell turnon 

prefererLEELilly :n>J fmr treatment of nccranamnphi’ii 
poisoning 


to lAtmopetfltivdy mitt pancreatic islet 


Clinimi U«j 

These include oral therapy for acetaminophen poi¬ 
soning in dogs and cats. It alsn may be used as a 
mucolytic agent for pulmonary (via ncbulrmticrn) or 
ciphtlialniiie (via- Gipical Application) Condition^-- 

Dosage Forms 
I , Mucomyst (human labd) 

2. MuCosil (human liihel) 

3. Acetylcysteine (human label) 

Adverse Side Ejects 

There include niiuwa, vomiting, and occasionally 
uriicririri (hives) when ftjninbtwd dry 11V- Oltfl 
tyhiEuas, hronchoconscricdan, bronchial at tra¬ 
cheal irritation, and azetytyFicine hypersensitivity 
art* rare but possible side effects when administered 
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into the pulmonary tract. Acetylcysteine may cause 
bfunpcJirapaFiii in some patients receiving treatment 
iia the pulmonary met- 


T ecHritciati/V iVcrf.es- 

!. tactylcystcinc is incompatible with amphotericin 

B.. chtorteiracytime hydrcKWoride, eryitiromyom 
iKtebiomte, ^yi-etracydine hydrochloride. 
ampidHin sodium, tetracycline h'^drochlonde, 
iwfaed oil, hydregen percuiide, chymoiryp^m. 

and trypsin. 

2. Activated charcoal my adsorb acetytyiteine, 
reduong its effectiveness in treating acetamino¬ 
phen towoly. 

3 . Carefully monitor patents that have bronchospwlk 

diseases and that receive pu krona ry trcatmcnl 

4. Oral soluton lias a bad taste, and a masking 
ageni (e.g, wlas, jukes) may he. used- 

5. Open vials should be refrigerated and discarded 
after 96 hours. 



Diraercapiol Is a dithiol chelating agent chut 

occurs AS & uidcirli-w i>t neatly COltstltSS wi$OCUJ§ 
l«M Mid with a disagreeable L>dL>r. Th*j commercial 
solution may he cloudy or may contain sm^U 
amounts of flaky material or sediment. This- it 
iraimal <mJ docs not indicate dctcriciratinn of 
die iinxiuCL Ll si !ho may he rel erred to as RAL, 

British annlew isiie, dimcrc aptopropartol,, or 
dithioglyccral. 

CUttlCOl Uses 

DLmeccaprol in uied primarily hit the cjeaimenr lJ 
UDMicity resulting from arsenic compounds hur may 
he used, for Icl+J, mercury, or gold toxicity, 

fJrJiujte Fpniu 

L Dimcrcaprol injection 100 mg/ml (human Libel) 
2■ BAL in oil {human Libel) 

Aiki’TMi Shir Effect* 

Ifinaaiuieulat tnjecrlomare painful. Vomiting :snd 
seizures may ^kcut with high dotes. Ic is potential ly 
nephrotoxic. Most side effects subside quickly bc j 
Ouk of rapid elimiruitiim of the drug- 



EValidoxiaic chloride is a quaternary arnmaniirai 
oxime choliMiKrsuw reactivator- It reverses the 

nciion of l: li<'ilirfeL-sicfn.se inhibitor such as -ccftam 


organophosphaces. It also may he referred to as a 
2-PAM chloride or 2-pyiidme sldoxime methyl 
chloride- 


Clinical Dies 

Pralidoxlme chloride- is used for oral treatment 
of oiganophorphate poisoning. It may be used 
in conjunct icin with atropine arid suppint l VC 
therapy. 

Dcsdgc Form 

Pn.HopSin injection (human kbel) 

Adueru Sick Effect* 

These are uncommoa, hue rapid intravenous injec¬ 
tion may cause tachycardia, muscle rigidity, trail' 
sitni ncuK'imiiKMlar Mockaw, and larynj^pamv 


TBchiuclOr^ y K'ot.e-y 
i Prfllidoobme, similar to other antichdwsestera&es,, 
may potentiate the action of barbiturate. 

2. Patients with impaired renal Junction require a 
Idwtr dose and careful monitoring. 



PcnkilUmLne is a chelating jgent of metals such 
;is C0pptrt v 14tid,, mm, iinJ fittfCuty- It is 4 
chiion product of penidlUiu hut does nor have 
antimicrobial activity. Jc also may he referred 
to as t5 j penicilkmine 1 B-. B'dimethykysteine h or 
IX V mercii ptovali ne. 


Clinical LVe.s 

Pcnki I Lim ine as iced for copper-associated hep-n- 
topathiy and for lung-term oral treatment of lead 
]-misciriirfcg mihJ cy.Mit'W un>lilhi;»ciis. 

Dosage Forms 

1. Dftpen Titratabs, tablets (human label] 

2. Cuprimine capsules (human label) 
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Adverse Sde Effect® 

These include nausea and vomiting, Ckhc-r rare 
side effects include fever, Kpnphadenopathy, skin 
hfpttSttuUlvJty ttftCtiGti&, and immune emu pie* 
llloiMruInrtechfrmadYy- 


TechtxiciiMVfr Note* 

Absorption of penicillamir*e may be reduced by 
concurrent admin*slralion of loed, ant-adds., or iron 
salts. 


Sodium Thiosulfate 

Sodium thiosulfate use* the enzyme rhodanese to 

■ 

■convert cyanide to a nwuwocijt thkityeinatc inn, 

i~ n 

which la ejtc reced in urine. 

Clinical Uses 

Sodium thU.TBilfe.te i? used in the treatment of cya- 
nixie ps?i>nniii^ in feinti-*. iinJ runsinsmis. Ei may 

ust d in combination with sodium molybdaxe foe the 

r 

Ueatmcnt of copper poisoning in rumLnnnis-. It also 
hits been used for the treatment of arsenic poison¬ 
ing. Whcfi applied topics Hr, sodium thlosulfete hu 
arLTlfijtngal pmpeniea. 

Dosage Forms 
I- Cyndoft Injection 

I. Sodium Thtiisi ilhiit for Inject Jon 25% 

("human label) 

Adivr» Side Effects 

THfcfiii site unipurmniari. 


71 echiriiGUb¥U& Notes- 

When sodium thiosulfate is administered intrave- 
nously, it should be given slowly. 


Ethanol 

Ethanol in an alcohol that is a competitive mhihicui 
of ethylene glycol metabolism, k aim may he re¬ 
ferred to re- pure grain Bkntwl, grain alcohol,, or 

ethyl alcohol. 


Clanked Uses: 

Ethanol is used to treat ethylene glycol (antifreeze) 1 

poisoning- 

Donnie Form 
Ethanol 

Adverse .Side Effects 

Ethanol reduce* hotly remperarure and overdue 
can be fetal. 


Teeh+xtcicu-t s Notes- 

LA 20% to 5Cr : Sj solution of pure ethanol is ad- 

ministered intravenously until the animal is co- 
mgiose and ffoe?. not respond to a toe pinch. 

Administration is repeated as needed to maintain 
a comatose stale for 3 days. 

2. Sodium bicarbonate is usually administered to 

control metabolc acidosis. 



Fomcpkolc is a competitive inhibitor of alcohol 
dehydrogenase, Its action prevents the conversion 
nf echylfetw jtlycnl into glyCflaldehytLfc and Othrft 
rtuelic mui^Kilires. This. allows ethylene kIvcdL rn be 
excreted primarily unchanged, lr also may be re¬ 
ferred to *e 4- me thylpyrHflolc (4-MPJ. 

Conical U«j 

Fomepdmlfi is used id irear c chyle nc glycol (and- 
freeze) poisoning in dogs. 

rXi^cqp' Fi n rm 

Audio I-Vet 
Adurne Sisk Effects 

Clinical signs uf possible anaphylaxis include tetchy' 
pftflfl T jpgffLngr eKcessrlve gallvadon, ;uiJ trembling. 

TechnCcCPM/}' Notes- 

1. Fomspizole must be diluted with 03% Natl 
before intravenous. injection. 

2 , Dogs Heated within g horns of rigestion have a 

better prognosis than thow ireated 10 to 12 hours, 
after rwestkn (Plumb, 2005). 
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REVIEW QUESTIONS 


1. A 2-yeaf-cdd hw dhileal signs of 
roxicity and a history no support the diagnosis. 
Which agent would be the drug of choice far 
treating this condition? 

a. Yohimbine HCI 

b. 2-PAM 

c. Calcium EDTA 
d- Methylene blue 

2. A client tail* and Sbyi that die hwt Keen giv¬ 

ing her car Tylenol far a limp. Now die ear is 
breathing fast, its face b swollen,, and it is not 
active. You should tell the client to_, 

a. give the cat hydrogen peroxide orally 

b. sck whether she can g** the car to 

c. bring the cat to the hospital to start treat - 
me nr with hydrogen peroxide 

d. bring the cat to the hospital to start treat- 

merit with jpcetyleyiKlrufr 
5. Yohimbine HCI is a reversal agent for__. 

a. rompun 

b. acc promazine 
ti pcntothal 

d. oKynwiphcnne 

4. Penicillamine should be administered 

a. with food 

b. on an empty stomach 

c. with ant&cidr 

d. with copper 

5, Name tour drugs that naloxone effectively re¬ 
verses, _ 


6. BAL has been administered to a 4-yem-olJ 
mixed-breed dog far arsenic poiMningv Results 

i 'i which irf the fallowing Iriboratciry tests 
should be monitored closely? 

a. Pitezk-cJ cell volume (PCV) 

b. BIckhI urea nitrogen {BUN} 

t- White blood eel I count (WBC) 
d. Alining smlnomjyferw (ALT) 


7- OI>cusaminL>^]ycans occur natuh-dSy m wliar 
pact(s) of the body? 

8- What role do glyoofflmiiiqglyoaiis (U AGs) 
ptwidt iici the treat mem oi degenerative joint 

CO Lid it iOLlis * 1 


9. L\ j fine nutraceutical. Give an example, 

10. A pfoduci usually is determined to he 3 druji it 
its label has a claim that indicates a therapeu¬ 
tic or preventive intent. 

a. True 

h. FaUe 

11. What Act made dietary supplements as vita¬ 
mins, minerals, amino acids, herbal produers, 
and substances that supplement the diet by in¬ 
creasing total dietary intake “food" and ex * 1 
eluded dumhom. FDA rugulanun? 

12. ____supplementation 

has been shown to be useful in treating certain 
drmiflldtigy cunditiuM in dotp and cats- 

II. WhaE art: I WO pOttlMe wdr eifbCIs l>. ir imii^ 

tarty acids as a dietary supplement :' 

14- What is activated charcoal used for? 


IS. In veterinary medicine, calcium El>TA is used 
primarily tor the treatment of 

_.__ p— ____ ,_, r 1 

16 - Petroleum ielly is nut recoramenrded hs a luhri- 
cam htfcause ii 3 $ not 


17._is a narcotic antag¬ 

onist used for the treatment, prevention*, or 

vcmlrul id niirClxlLL: depression. 

I.H. Flumaxenll is used in reverse the effects of 


19. A dietary supplement for support of normal 
structure and function of the liver is 
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CHAPTER 





AJWt iJtatyptyg rluv L-Jiijpli'r, jViJid dintulj Av rahli' Ci:*:■ 


L. Explain why having an inventory control system i- important. 

2. Describe ways in. which inventory cocitrol benefits a busincR 
T. Expluin why inventory tuimiyer is Important. 

4 - Db£uS$ iv. iy. iii t-eeortiiii^ isi l I III itfiYI imvnfmy li inE ml bi 1 ; msiirtT. 

5, Inscribe varkim invemnffy recurJ-keeping ^skoe 

6, Describe the differences In vendor types, 

7- Describe gocxl cdmnaunication tcchniqyes that can be used with 

sabs Tepresentistivess. 

H. Discuss wny- chut wetrinary management computer software aids, 
in phitmuccurie inventory. 
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E¥ TERMS 


Average Cost of Inventory on Hand Avaqge 

Cost cif inventory Ofl ha rid is detenwbfid by tfddbng 
1 h? year's beginning irrerTtory to Ihe year's- ending 

imfientnry and dividing by 2. 

DEA Form An official federal gmemmeirt caiton 
form used for ordering controlled subsides, 
Delayed Billing a benefit that some companies 

offer the buyer who e purchasing increased 

amounts of merchandise, The date she statement 
must be paid is usually fengar then 30 to 60 days 

away. 

FIFO First in, first out 

FOB Acronym for Tree on board " 

FOB Destination Title of possession passes from 
the phtLTrRao&ulic company to the buyer (i.t., the 
purchaser) when the shipment is delivered to the 
buyer's buaness destination (i.e., the veterinary 

fadlity). 

FOB Shipping Point Tftfe passes from the pharma¬ 
ceutic company to tiie purchaser when the vendor 

places the goods in the possession of the carrier 
(e g, United Parcel 5ervicc P Federal Express, Aven't 
Express). 

Full-Service Company A pharmaceutic company 
that offers ful service fe.g., the company employs 
safes npreSAHljAKhifeS [reps] who visit veterinary 

facilities), usually with a Emited number of 

products^ 

Inventory The quantity of goods or assets that j 
veterinary fatty possesses, requiring proactive 
control to keep supplies stable and current. 


ICM (Inventory Control Manager) A person 
(many times a tensed veterinary medical techni¬ 
cian (LVMT]) responsihlte for monitoring ordering, 
and maintainng inventory in a veterinary faotirty. 

Invoice a Idrm generated by a company that docu* 
rnents the quantity and price of each item ordered 
by the inventory control m^n^ger. 

Mail Order Discount House A company that 
accepts orders from the buyer by telephone; 
a good source for ordering items such as gauze, 
cotton, isopropyl alcohol, or paper towels. 

Markup The amount uf money over cut lhas j 
product sets fat Markup percentages vary from 
pftfcfoe to practice, bur all markups reflect a retail 

value ovtr whoteafe value. 

Packing Sup a document supplied by the vendor 
that accompany a pureha>se= A packing slip gener¬ 
ally reflects cpanlfties ordered, not prices. 

Statement A documwil generated by the vendor 
that defafe the quantity and pricing erf all goods 
pLirfrasedi [usually in 1 month) by the buyer. The 
total balance is generally npKAfidi to be pad in 
full within 30 days, 

Turnover The number of limes a product is sold 
or used up in a veterinary facility. The minimum 
turnover rate should be established art four times 
a yea*. 

Veterinary Supply Distributor An intermediate 
company (i.« v not full service, nctf mail order) that 
generally stocks a large wentory and employs 
sates representalwes who visit vetennary iKilrties. 



Control of inventory is an i mporrani concern for 
companies berth large and smalt,. and veterinary 
businrare? are no exception- Frnuctivrly maintain-- 
mu (sh^fm^CiBLinc ui ve-nim-y is an oit^ohiji 
endeavor for veterinary hoepiiaLs (Figure I 1 )-]), 
[hecklinghow much trade or generic name product 
to huy 8 keeping expired items off the shelve?, and 
perlonciiny ;i pliyKirjil invent iry jfcrtf ill I inlegnil 

pates of keeping a vurennaiy facility functionm^ as 
a healthy business. When n producr is depleted be¬ 
fore the next order arrives, it is frustrating for both 
veterinary staff and the elietitek 1 . When n product 


is Hi if :iv:, nkal'fe, il ii.mciLtf lit-.U>Lfi iiilI nti pmht can 

hi- 2 u.uk’. Deciding which empluvee to encrust wirh 
this responsibility is an important decision tar 
veterinary practice owners thru should he made 
with ciireful consideration. ThcrdTarc, the employee 

cheat'll lor (hi* job dioukl Ireal iire pnsuJon With 

respeer .ind make every effort ro K* frugal with the 
employer's money. 

The veterinary technician often is the cm- 

m 

pli.iYtuf uhwetft M> p^ihnrn I Iris job. The re kins, 

knowledge tsf pharmaceutics and rhe ability ro 
observe quantities of product used within a month 
are important talents that the veterinary technk 

cfen must possess. 
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m the veterinary facility, and learning abaut new 
products These are only a few of the reaponfilbi- 
lilies I lie KIM will cimt-t lLm ly_ Inventory slum Id lie 
handled .li an on^ing piaceas. Each Jay, inventory 
must be visually counted and physical inventory 
must be done ac least once a month for giHKj 
results- 

INVENTORY _ 


7 e-chnlci&ns y k'ote^ 

The value of all assets owied by the veterinary fodlrty 
has important fcfla and insurance implications. 


Figure 19-11 

A iTtffrinary technician, t-^ing inventory 


Te^hnicia*^ & ko te-$- 

Along with knowledge or nursing skills, accepting the 
role Of ICIW (Inventory control manager) boosts 
ihe veterinary technician's, value as an employee. 


In our technologically advanced society,, pha!- 
maceutics change rapidly; in thar new products 
am constantly h^mg developed* The veterinary 
etch 11 icijin who i> cKji^ged wiih being she KIM 

must be ml] in^: do learn about new products- and 
co pass this information on to the whole veteri¬ 
nary staff, Communication and good people skills 

;ire useful whun one i> dealing with phsfltlii.tiul; iC 
fcitah raprasenrarivesL Sales ftp* are Invaluable to 
veterinary pracrices because they are armed with 
all available information about drugs, both old 
and new. 

Tlit 1CM h;Li many resj>i him l ulu its. The** re- 
sfvinsihilUics include beeping rhe staff informed 
regarding discontinued items, knowing the dates on 
which hack■i.»rdenL , J items will hf released from the 

vendor, pack hag up goods awaiting return 11 > the 

vendor (e.g., expired items), rcradng srock cor¬ 
rectly, maintaining cwxent prices on all products, 
of^nizing inventory tor easy locHfcicm and count- 1 
ing, receiving and insprcfing Orders upon arrival 


Accounting nf inventory items Is very important 
when one is filing income taxes or m the evenr of a 
fire or natural! disasrcT, Veterinary practices provid¬ 
ing an accurate: inventory erf their burine?* assets 

tire insured lli;aC clltfir iilMinisieti cticnpoinit's will re^- 

imhufse rhe business accurately should a disaster 
occur, The primary goal of inventory is to have suf¬ 
ficient -qiEntitlw of inventory available to serve 
diems' needs while at the Sflltie time minimising 
rhe cost of carrying char inventory. Purchasing coo 
many umcsof a slow-selling item can cost the prac¬ 
tice money, and nor purchasing enough of a high- 

sellina item can cqiik atuckwils and frustration 
(Li bl iy, Libby, rind Shorl, 2004 ) U ir I lie veleTirtary 
team 

An accounting system plays three roles in the 
inventory management process: 

I , The system must provide accurate information 
for preparation of periodic financial statements 

and tiH relums- 

2. Ir must provide up-to-date information on in¬ 
ventory quantities and costs, to facilitate order¬ 
ing decisions- 

3. Since invenfuries ate Subject to theft and ^th^r 

iursito Lti mlauae, she hysivm also ri'niic piovade 
the information needed to protect assets. 

So what efltac rly i« rhe definition of Inventory ? It 
is tangible property that is sold in rhe normal course 
of a business day- In veterinary medicine, this would 
include well items as antibiotics. anthellTfimliOk 
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shampoo*,. topical medications-, prescription feeds, 
and even the dispensing bi.>ttles used to dispense 
liquid medication, sii well SO the Syringes sold In 
l I is-riTi chat rhcy must use tu orally medicate then 
pets at home, Dasipensing hurtles, needles, 

ointment tins, and bo forth could he classified as 
raw ittHttriaU bettus: they are carriers far the at- 
hull sutLlie me iliac la lining pivserilifcd and dis¬ 
pensed, However, raw marenabi coat the practice 
money, jus as pharmaceutic* do. It is jusr as frus¬ 
trating to run out of these items as it is to run tut 
of a hrciid-s[X!L:tTLiiri anliliiikliC- 

MlxiT veterinary pnetk^ use the fi.r*t in, first 
out (FIFO) method of inventory. This is not ncc- 
cuaiily done by choice, hut ratheT bec-nuK erf the 

expiration dates on ineTchimdise that tlie practice 

■ielJs. Generally speaking, rl lit aspiration date that 
is due oiliest should he sold first. A perpetual in¬ 
ventory control system, which is a detailed record 
for each type of merchandise locked, -show* the 
liillowinjr: 

* Units and costs of the beginning inventory 

* Units- and ccfiu of each purchase 

* Unirs and costs of the ipoods for each sale 

* Unirs and costs of the j*oods on hand at any 
point in time 

Luckily-, most veterinary computer mrmaujement 
^tw^ire prtiimntis do the ahm-e lifted items auto- 

nuiid'llly. In U day's I its hi us* wisid, Hlveillory l* 

much cosier to keep up- with than it was in the days 
of periodic inventory, when businesses did not have 
computers (Libby, LiHw', and Short, 2004)- How- 

rvex-, it is hitler to ui^e a KiLmee hfcitwt;en \i pt-ryt 1 1 

inventory control system and a periodic invenioty 
because sometimes the amount of each. item listed 
within the computer system may not be a rnie reflec¬ 
tion of what is actually cm hand- Nothing can ever 
take I he pi;Kd of a periodic inventin 'y and phyghcilly 
counting rhe amount of each item on hand. The 
prim-nry disadvantage of a period k inventory system 
is the kick of inventory information thiit is available 
Co clifc! pfSCtlCS nwin-n ihflt i>, VtWflnatty inonugt-- 

merer software makes iiwemorv cadet luj-cause a 

■ 

shinws up-to-date amounts of each irem sold, alomg 
with trends during the summer or winter months 
that tan help stab in deciding how mudi inventory 
needs to he puEehiL^d In die £i:>imrig years. 


Inventory is an ongoing process, and trend* 
within the practice must he observed daily. The 
tCM iciusl be able in fecctgn be the pttlduCR ihjH 
each veterinarian m rhe practice uses and dis¬ 
penses, to ensure that items are Lin hand when 
needed- Nothing bs more frustrating th;m needinL 1 : a 
drag or other inventory item to tTeiit a patient with-, 
only to find li ls. hoi m stock. (.'uinpuier m^iyyiul: 
designed for the veterinary business ain help tre¬ 
mendously with cracking trends within the 
practice. Most ^rftware has the ability to provide 

printsiiUs ol ikiy-lw'-driy, wwL4>y--wwlc, iciorLtli- 

hy-month, and yearly sales trend* (Figure 1^-2). 

Through establishment of a workable inventory 
control system within a realislic h^lget-, rapciiKS 
CEtrt be kept at a mi dim tun. 


Techv\icCa.nh h'ote& 


For marry veterinary pracliocs, invucnlory represent. 

the secoryj-highest expense. Payroll is usually Ihe 
highest overhead item. 


Alter determination yjid itn pie me neat kin. nr ^ 
fwlihtie hid^r that nikghc he baud cm rite mission 
SEfltenunt of rhe facility ond practice needs, Il«1 - 
lowed by implementation of that hudpefc-, there will 
he nu ditnger erf running tut of inventory itenvs he- 

Cimstr there ahviiys willl he miMm. il nl quianl i 1 ie:i of 

product cm hand. An annual inventory evaluation 
is beneficial when a vision for the practice and it* 
ptitentiitl growth has been dei r doped- 


& j 


The Time Equation 


When one i*defilingwirth inventory, no ^nation is 

more impi irtatTlt lh;tU I he killow itig: 

Time = Muriey 

All hough it u important to haw nuTi.h- iodise On 
l iiiirifd for retail ^ale, a fine balance is needed to keep 
pn Juct* from sirring too long on pharmacy shelves. 
Pn.nliKts that -stay on the shd! for too bni: will not 
mske money for the vetennary pmiivtice- Instead, 
i hcv is Miiwlrir tu placing money in a par and I'urylng 
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k in The backyard; the money i* there, hut it is net 
earning interest and it i? not working for you. So it 

ij with inventory produces- A lirwr Ltivmvofy hshinet 

is crucial to the* financial health of a buaknesL Be¬ 
sides, clients do not like to buy products char have 
been sitting on pharmacy 'helves tor a long time 
because the labels Beaune ^nudged and JiMy- 
A periodic ■eval'uaricun of Lrwennary in cfucJftl To¬ 
ward keeping the balance in. fine adjusrmentu Items, 
dial arc not wiling well or arc used Infrequently 
within the practice itiould hi- deleted from the in- 

venton flW.sttlf l.isi mbuI ■■hiviiLil lint lie (it.LtxilI. in the 

future. This is where turnover become* an LiYipojv 
ranc issue. 


7 


I Turnowt 


tL 


TechnlGLGunffr Merle# 

Turnover is the number of limes a product is sold 

or used in-house on an annual baw 


Deonutt there ore 12 months In a yeat, the Ideal 

siiuaiLon is ri> use nil im-Lmrorv each im>nrh and 

■ 

reorder in rime to begin rhe nest month. I lowever, 
in the real world, this simply does not happen- 


retik+uftati'-if' Wote^ 

four tum-ewers is a workable goal, and 12 turnovers 

may be set as the ideal goal. A mean turnover rate 
of eight turns per year b acceptable for most vel- 

tiinary practice. 


Calculating Turnover Ra te 

The following equulmia is luitfd II* determine liiiYl- 

over rate: 


T umover Rcte = 


Yearly inventory c^pcn&fr 

iWage cost nf wentcMy on hand 


Example; 


BioqooQ 

S2CKX0 


The following equation determines the average 
cost of inventory on hands 

Average rust of im.'srtoty on hanJ = 

Year's teginning jnwrtcry + Year's ending n/entury 

2 


lx aim pile: 


11 XtOOQ + S35.000 

2 


= £92, SCO 



&stablishir® effective inventory control in ft vfcteri' 

n;3ry practice necealtawi placJng a person in charge 
of ordering and stocking supplies. An additional 
person trained ns a backup is a must because when 
the 1CM Roes on vacation or is sick, someone else 
mijsi In; knowfedgwhk about ihe sysiuin. These 
two people c.in work eflfecdvely aa a ream to keep 
product supplies on hand. 

The duties of the I CM are intense- This person is 
n-Kp.->nsiblt; i«;ir keeping an aJet|uftte supply erf all 
products used, dlapenied, and &iU; urbanising In¬ 
ventory items for easy locatiorg identifying when 
products should he reordered; keeping accurate in¬ 
ventory records; • rdcring, receiving and inspecting 
shipmenis; ;ii>d maiiniahliiifi price and price ii|ilLucn 
for all item*. The [CM aba i* responsible for rorar- 
ing stock, keeping expired items off the shelves, 
learning about new products, and keeping the prac¬ 
tice tVwrfl.it ftpptte^ii <rf the specials thftt suppliers 
may offer. This responsibility must he acted upon 
every Jay. The veterinary technician who accept* 
the role of" 1 CM muse be able to perform clinical and 
nuniinfi 4: ills and keep an eye on inventory levels. 


Techfticte LrvV h'ot&y 

The objectives of -an inventory control irystem are 
twotddi: 

1. T0 make cerlain that arc- on hand when 

needed 

2. To be able to purchase needed items while staying 
within a budgeted amount 
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Far an Inventory conml afuem eg he workable, a 
must be easy 10 u&e and have a turnover rate of at 
le-nyt tour turn* per pear. It is the Inventory control 

manner's job 10 make sure that All sgjpliffi are on 
hand when needed. Expense* can he reduced when 
inventory amounts are ordered properly, 

Proper handling of Drug Entorcemenr Adminis¬ 
tration (DEA] substacncw is an important concern, 


Ccntrolled subs-lances (e_g., SleepawEy;. diazepam) 
must be- kepi in a locked cabinet that has been 

boiled to ihe User. »d all amounli used must be 
correctly recorded in the controlled sdtttance log 


DEA forms (Figure S9- b ) must be filled mil 
properly by including the correct spelling of the 
substance to be ordered. diKumenting the exact 
amount and milligrams, and obtaining the sipna- 
tu ns of the vewrlttttfiiin. Nn liquid pflpci 1 Etifcty K* 
ust!*J on eIicnc forms., and no srrikoour* arc allowed. 
In addition, these forms must be tilled out with on 
ink pen or a typewriter, 

Eadi invoke (Figure ISM 1 ) that arrive* at the 

veltnchiLTy hmpilal should lie checked Mi viitlI y 

amounts ordered and prices the pracrlne a charged, 
A packingsJip (Figure 19-5). an invoke, and a state¬ 
ment (Figure 19-6) are three different farms. Mis-- 

takt-s til'll in^ijf tin I IttSt k irrns imaritt-iitii»a;dly S-»y 
the product vendor, hui it may fall to rhe ICM to 
audit these mistaken and notify chc vendor so the 
account can he adjusted to receive proper credit, 
Back'entered it chin can present pwblenu, 

Fkick-order tfd ileift* art; those ileiils Hot oil h;uul ;lI 

the vendor for any number of reuBons. Sometimes, 
the product may be on back order foT manuthexur¬ 
ine nsHonsq another reason may be that the rminu- 

fact uter i* redesigning ihe produces bJbet. Buyouts 

of huge pharmaeeuiic eorparailorii also can cause 
product to he on back order until all minor details 
are worked one concerning the merger. 

IdemiftcAtion of expired items may be one trf the 
mosi frustrating experience^ an [CM may face- 


TechsyioLa+vk footer 


hAnfit product have an e-pirarrion data on the label, and 
these must be checked frequently so they -ran be re¬ 
moved from ihe phamac-/ when they are cut of dale. 


Veterinary prtttiw mtotagcitiFrtt -vysttffl* software 
can be an invaluable aid m iracking expired ic&ms. 
When produces are received, the eoriiEst expiration 
dale should he the one that is recorded in the com¬ 
puter system. Therefore, at die beginning of each 

iGk hi I fi, lilt! cltiil jii ittir will Tt4leL:l tlum: products I lull 

expire fast, and due ICM can print a list of the old 
drugs and quickly remove- them from the pharmacy. 
As soon as due old products have been removed from 

the pharmacy shelve the next earliest expiratkin 
dm is recorded in i lie computer. Some pharmaceutic 
companies have policies th.it entick the practice to 
free- replacement of expired items, However, other 
vendjon do not concur with this arrangement; there' 
h;™, flit: IC.'M flUitit lx: riblu n> distinguish wldcb ex¬ 
pired. product will produce a free product refund and 
which will not, Some phaminccuiic companies prefer 
to credit the facility's account instead of rending re-- 

plaueittemt merchandise; others oflfet no teiirihurte' 

nuenc whatsoever for expired items. 

Jr h hoped that pilferage will not occur in rhe 
veterinary. - facility. However, an effective inventory 
control system will deter employee* who may djptf to 

sltial Ik.'L ji11j -.l ihify krtuw I luit inventory m Cutnlled uri 

a regular basis* Likewise,, merchandise di.spLiyed (c-.g., 
leashes, collars, shampoo, grooming brushes) in rhe 
reception area of a veterinary facility cam be ent icing 
to ^oiiie elfafit?- who fltty detidt In "pick up" ;m item 
insnrad of paying far ir. This Ls anodiEF reaaon why 
proper inventory control pkiyE an nnrpoftani role. 



Keeping Accurate Records 


An orderly way of keeping track of data regarding 
inventor, 1 should be employed- Most veterinary 
fadllries in ibis age «d compuRi 1 «dm<ilqgy me soft- 
ware designed especially tor the veterinary hudneas. 
Remember, when dealing wish cotnpurers^ rhe old 
:ndaiw—“eH-Ths^ in, gartoge out" (“GIGOH—can 
dtbttt (rjti rhe quality of inforttation tkif a ctnit' 

pvter contaJru. 
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AmiEi? Pharmacology for Veterinary Technicians 


JIM 


The Pharmaceutical Warehouse 

PACKING LIST 


Ship To; 

All Pets Veterinary Hospital 
1785 Lawrtnoeville Read 
Lawranceville, Georgia 37965 

Bill TO: 

All Pets Vetennary Hospital 
1785 Lawrenceville Road 
Lawrencevi lie. Georgia 3796-5 


Customer Account Number 

Ship To 

198631 

L^wr^TC^vilk ■5^?rgi3 


Item 

Ccd$ 

Un.i.S-zt 

Onagri F^icrV 

■Quantity 

Ovtiarad 

Quantity 

Shifted 

Item 

Unit PriM 

EKtenfckm 

B 0 ? 
No. 

REM 

1563.7 

1 ftrtHM i 

; Vetrap 

, 1 

3 

Sent 

$54.95 

ii 54 .es 

1 


153-37 

9i'pai;k ' 

< Gauze 
bandage 
rolls 

$ 

1 

5 

&e« 

$25.65 

$.126.25 

1 


13495 

Each I 

1 Fall Cotton 

. « 

12 

Sene 

$ 3.50 

% 42.00 

1 



Figure 19-5 

A sample -fMckrtg slip. (Some vendors do not record prices on iben padur^ sfcps.) 


) inventory Records 


Many types of Inventory records may be used in a 
veterinary facility. At least some of the following 

shtnilij hf u ^ 7 ;iil I In >ijipI 1 Nnmp pnK'tiL:e« m;iy *lfc?L:i; 

eo use them nil. 

A reorder It®* sometimes -called a “want boot" 
(Figure 19-7), is an effective way to trade products to- 
be -urdkreJ. Each member «>t the veterinary sfcitf CAn 
uj* tins leg to recL:rd Lxems iimi should be ordered- 


recJm£c£fwv'i' 

All vtteriniiry personnel should krww the impw- 
lance of maintaining inventory and should make 
every effort to record in the reorder log any product 
that has been depleted. 


I11 ;i busy prKriCC, dvb liiabil is <il isliiuiM iiiigxir- 

Tance becaim once BtfpUea have ken exhausted, 
obtHin'ng interim product from the neighboring 
veterinary futility becomes nr "ernerpency'’ A ft engird, 

tht . 1 mi a ir&K h* tm rwnjd Lltlftt btr repkuttd *ir paid ffijr. 


T&chviCctori?* Mot ea- 

The reorder pant is the level reached that necessi¬ 
tates a product reorder. 


It i* the reiponsibility of the It 'M to set the re- 

Otdkf point- I • Ofdttt iart: plated each wi^lc, thch a 

minimum of a 3 .-week supply should he kept m 
stock. Larger veterinary hospitals* emergency -clin¬ 
ics, and colleges of vrteiinarry medicine may require 

that inventory he ordered via a puichaw order- A 
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An inventory master list provides endless quan¬ 
tities of information. Each veterinary practice 
•Jinulij strive to keep A CutttTl! list id :l 11 products in 
stock. An inventory maarei list provided informs 
rion such, as name of the product* item number 
code, usage, order status, and price. Some veteri¬ 
nary iftHtiigcnreAt Software indudts infairmiitum 

regs.fd.bif| i lie seasonal l^k of pitKjucc.s. One eaie- 
gory in which this may be important hi the area if 
flea and ikk products. Today's computer software 
designed for veterinary busim. 1 ** hm the ability to 
rofleut 11 le iimi 11 hs di iring wl ul:I i. I ht s greatest arm yiin I 
of product was sold. For Instancy it may he that Aea 
and tick shampoo is purchased more frequently dur¬ 
ing the mi.»nthi of Minch through September bk 
compared with other times of the year By irting rhi.< 
infiormaftirsTL, rhtr ICM can hercet predict how much 
merchandise should be ordered. The nvisrcr lint also 
rcUlcers rn+Je namc^ generic names, unit size, 
strength* mune of the pmdjwctk manufacturer, 

pltluMie inni'diL-rs,, .ii.Ures.-itis, praCI icr iiCCiHiili nunl-- 

ber.-i, order iniurmarioLi, unit price, and a formula 
tor calculating markup. {Some of these items are 
optional-) 


71 echt\lcia4%\y hJotey 

Markup is Itie amount of money {usually a per¬ 
cents |?e) orer cost that an rtem is sold for. 


There is a difference between cost and re mil 
value. Cost is what the practice pays for an item. 

row! ftWE ii the iiiiLiiiirit the item exists plui 

rax. The ternil price Id- the amount the practice 
charges a client for an item. Retail price usually 
includes a profit margin (i-e., markup). Each prac¬ 
tice has a vray of figuring tniukup, and the pep 

cenrages used may vary- A common, way to figure 

ratal ccmi is to multiply the product's cost by the 
appropriate tax. When the total cost of an item is 
obtained and is multiplied by two, a JQP% markup 

(i.H-, rtft^iiI price) i» the re.Milt. Tlii.i is ilhiStn-iied 

below. 

Equjlitin tolpiMlI CtfE 

Cost 4- Tax - Total cost 



Amoxicillin f 100 mg 100-count beflte) cost - $26.75 

Tax (@ SO^ii) - .100 
126.75 X .100 = £2.675 
£26.75 + $2,675 = £29.425 


To Find Retail Price @ lOKTVa Ma rkup: 

Total cost of the item x 2 = Retail Price @ ioo^ 

markup 

429.43 X 2 - S56.86 

Then; I56.B6 divided by 100 tablets in the bottle = 

,5fl« or SO 59 each 

So, each tablet can be retailed ibr JO. 59 (or $0.60 
to make accounting easier). 



When the reorder quantity is determined, a good 
idea is to set the amount equal to a l-month supply 
By ordering it l-month supply of product, the ICM 

will not hiive- ti> micAHttan^ge inventory. The nisir* 

der quantity can he pas red an the enmp Liters ma&- 
ter inventory list 


Rabies Vaccine 

KcOnidk regarding r,i hits vaccine -ire very mlpin- 

i;int. Each rabies certificate reflects the vaccine's 
expiration date and serial number (Figure 19-8). 
Therefore, the ICM murt ensure that the certificates 

feflgCI tlmse numl-^ri hy checking that tlui serial 

luimber and expiration date arc* posted cocrecdy in 
the computer. This Ls not optional; it must be done. 


t 



l 

I 


rganizing Invents 




Pharmacy and tCM Office 


Techni&uwvy bJot&y 

A room in the veterinary facility that is set up to 
serve as- Ihe pharmacy office and the KM office 
prmidE a place in organize catalog journak r 
magazines, and sales lists. 






AfPLIED Ph AKHJIuCOIjOGY for Vetfrcnart Technicians 





Date of rabies vaccination 

2Q APR 03 

Next rabies vaccination on 

29 APK 04 

Certificate number 

N/A 

Previoui rabies vaccination 

M / A 

Best Veterinary Haspital 


\ Taylor Latte, DVM 


&2L Baanef Street 


Cpindn. ArkRuni 71701 


501S3fiS390 


OvDGr 1 ! name 

Btttt Veterinary Client 

Owner's address 

1313 Sckoanser Lane 

Camden, Arkuniuii 71701 

County of owner's residence 

This is to Certify... 

That J! ha iw DacCfnatcd against rabies the animal t 

Ouachita 

fe5criM feelotp: 

| PfctteBt InfnrmjiTLCui 4 fi.Lgiruilm.ctlt 


1 naiiie 1 

Tan Rent 

Species 

Canine 

Breed 1 Mix 

Gender 

Male,. 1 Neutered 

Color and markings 

Rrindle/White on chest 

Taft nuirtber 

ff/A 

Wtnghl 

]0I,4 11 . 15 . 

Afts 

:i 


Signe d:___ 

Taylor DVM 


VAcrioutionB admin intcrcd: 

Vacginga gdmimirtered 

RV / DA 2 PP/C V/ Bordetella 


I Rabies Vaccine Inia rmntlim 




| Mf&vitff&Aiiir®# by 

Tf^rr -Viijiidl He.njrli 



1 Siniii number 

/mmolM, 



Lul cnuudSiriji dale 

26 AUG 0:3 



| Adm l ru 5.1 jatl-:i n of vat < inr- 

sc « night aide 




Figure 19=8 

A sample rabies ce^ficate. 
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Ocher items, such as DEA order records. Occupa¬ 
tional Safety imd Health Administration (OSHA) 
manuals, matefUil safety daCvi shwfr (MSDSl), and 
suppliers' cajralcflfl„ also can be Mcued in the phar¬ 
macy of'fice, 

Organizing Inventory in the Veterinary 
Hospital 

The ideal situation, for or,garuiinji inventory in the 
vcrcrinnry hospital is to establish a ccnrrally lo¬ 
cated pharmacy area. In this manner, -idl phirma^ 
oeutics can lie counted easily- 


T£chr\icia-nh*" bJotm 

Inventory v.ithin the pharmacy area can be arranged 
m rh variety of iWryi The most CfimffWn wLti ar¬ 
range pcediJds are alphabetically, by therapeutic 

use^. nr by dassifaation gt the drug. 


An easy way id organise Inventory is to print the 
master inventory list end ihen snsk products on 
die shelf in the same way that they are listed on the 
matter I i^|. lit thl$ way, when il is time tn petfi>nn 
inventray, pn*dueri are arranged on the pharmacy 
shelves in the Mine order rhey appear on the master 
inventory list—thereby enabling inventory to he 
carried cut in o timely tashion- 

m 

Staff Memos 


7echniciaxvfc Note# 

The iCM should designate a bulletin board lor 
n^emos to the veterinary staff, 

Memos attached to a bulletin board can alert all 
hospital staff ol company buyouts, discontinued 
items, «3nd hack ordered ibem^, Use of a bulletin 

board provides the iCu with Freedom from fru.sirul¬ 
ing intemjptigrrs by office Staff concerning inventory 
questions. Aiidrti anally, this bulletin board is a .good 
location for the reorder log (lsl, "want: book"). 


storage space in the refrigerator, Care should be¬ 
taken to avoid ordering too knieje a quantity of 


these items because the available amount id re- 
frlgeradon may not be* able in contain tUc order 
amount, DEA substances should be kept in a 
locked cabinet ihut has been bolted to the fiksor- 


The 4pm*? within the cabinet should be COtteid' 
ert!i.l before lixt eased amounts of merchandise are 


ordered. 



Physical inventory 


Monthly inventory versus Rotating 
inventory 

Deciding wluen and how often tes perform this rust' 
eauiry Aincrkm is 1 1 m question. One effective 
method is do perform a rotating inventory. A rotat¬ 
ing inventory necessitates the division of like prod¬ 
uct* intii categories, These categories are given a 

number ol on# through lour- For eKampfe, each 

category designated as. one is counted during the 
month of January, Each category designated ,is two 
is counted during the month of February; three is 
CiJuftted in Mtltchr jmd foot in April. During the 
month of May, tIil- inventory begins again, starring 
with those categories designated with number ime. 
Thus, each category is counted three timet: a year 

(Figure 19 ' 9 ), Although this may n«:it he acMptablir 

to >dI vHitTiiLiLTy pmeiice owners, u cerium Iy am lie 
an efficient way n> perform a physical inventory. 
Many times, only one person is responsible tor in¬ 
ventory control within the veterinary facility and 
CtiuttrtJflg every item stocked in A {HdCtke HA Ay tflkc 
a single person I tw 2 days- to complerc. If inventory 
is done an a monthly basis (i.c\ f all items counted 
each month) , the [CM cannot perform other nurs¬ 
ing nr technical skills un the day inventory is taken- 
When a rowing method is lifted, a smaller nnuiLiill 
of inventory is- counted each month, thus enabling 
the ICM to have time available to perform other 
job duties. 


Special Conditions 

Soane special conditions must be Tccofjnized when 
one is Arnlflfiilg inventory. Products that require 
■efrlfiBrailon have only o limited Amoimt of 


Technician y K'ote^- 


Nothing is as effective as performing a physical 
inventory. 
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Sdidjc practice owners may require a monthly 
inventory count However, perform int* inventory 

i hi i totatloml 3* to 4-monch <"VL:le mates the 

ICM's job easier A veterinary technician may 
perform many functions in a veterinary practice;, 
use of a rotating inventory ensures an accurate 
Count And gfluJ uk of the vtKiiMiy technician’* 

EbLlftlllg .-dcillh. 



In a busy veterinary facility, irin Ideal situation Li m 
deal with as few suppliers as poesable, The ]CM will 
instantly be- involved in tin appointment with 

rale* iepTesentatlve?! if various vendor* are u^eJ. 
Dealing vvil 1 1 SB few .Mipphers iiS jxiSciihle releases [lie 

ICM to perform regular nursing and iechnic.il Ju¬ 
ries required hy rhe fnciliry. If .rales rep* are asked to 
make an appointment, the ICM wi ll knnw when to 
L e s.ptiL:l ;i vis.il Sind Cfif! h^lltT prepiire thg minlLil 

work schedule around this vl&li. The ICM should 
ensure that rales represen cat ives arc aware of lunch 
breaks sind quitting time; otherwise, they may just 
"piip in” to fftftke S rale without ■CtrtWldwing the 
ICM's schedule. 

In dealing wirh phanuaceuric and supplier rales 
represenracives, it is advantageous to he aware of 
several thing?. (Knowledge of the following infop 
morion will make the ICM roerre effective in the 
KBpondlbiliry of inventory maintenance.) Qiiamiry 
and assortment Jiscounrs arc ways that pharmaceu¬ 
tic companies can offer increased quantities <.sf 

gOCidh- Usually; tht LjnnijTiiny will offer .1 dtaCOunt 

(at buying Lirifur amauncs, bur several cuivJsiLaii 
must he considered by the ICM. First, how fast can 
amounts of the product sold in the practice be in¬ 
creased? Remember, time is money, and product left 

Silting in I he pharmacy for ex I ended peri* ids will 

end up costing the practice money, even though 
chc merchandise may have been bought fir a dis¬ 
counted rate- Also, where wjll the oventock be 

fiord- IXies che practice have Hn:tieJen[ twin to 

score increased quandtien of produce? Sometimes j 
quantity discounts arc not what they appear ro be-. 
Delayed billing is another feature that some 

phuTmiiceutic and supplier companies may offer. 


When discounts for quantity buying arc offered to 
the veterinary practice, the statement often will 

Tt?ffec;i a Lie hived billing opt) 1111 (i.e., tile state*- 
men 1 does not have to be paid within the usual 

30-day span)- Instead,, the option of paying within 
& 60- to 90-doy period will extend the discount, 
UnialHy, no interest is charged the buyfcr, And the 
pr&cifee owner may he ai de in purchase increased 
amounts of stock at a reduced rare without the 
trial of coming up with funds to pay for ir all 
within a 3-Chday limit. Consideration must still be 

r 

given to whether or nut the™ is sufficient room 
for storage of overstock and how soon the product 
can he sold. 

When an order is placed* many companies waive 
the shipping fee if the vtteruMry practice orders a 
minimum amount of producr. Few example, if rhe 
minimum order amount is $250 per order, the ICM 
can raw the practice shipping feci hy ordering the 
mini mum amount. Keep in mind that a shipping 

feu of $ 10 when in ulr iplied L>VL*T 10 OI%fef$ iL'.f lIs up 

il> $100. Shipping caeca multiplied by 12 vnoncha 
could he used to buy other pnduers Instead of being 
spent on shipping fee*. 

Souk pharmaceutic And supplier eumparLtes 
offer dksenunrs for early parymertT. Veterinary pracr 
iices can save money hy paying the- statement early. 
This too is a way ro rave rhe practice money- On 
the flip side, penalties may be imposed for state- 

irun'il> paid idler I liu 10-n.iiiy l ialie limit. Tile auUiunl 

paid in penalties can also buy piodiui instead of 
being spent on late fees. Every practice should 
endeavor to pay within JC 1 days. 

The ICM should be fttiniliii.r w ,tk fctttli veni-Uir's 
return policy, hems char ate expired may have to he 
returned,, along with any item that is nor Belling 
well, Sonus vendors will allow product to* be re¬ 
turned And will credit the practice 3 ? ACcowit Ac- 
CUnliilgly. IteiiLi I Il;iI have expired may tm picked 
up % a rales rLpresentative and replaced. Lr should 
he noted that expired controlled substances cannot 
he picked up by the sales representative for return 

tu the phsririaeetrffe corapfliny- 



The inventory control irunnager must he alert to pos¬ 
sible diumige ifltumd to frvight during shipping. 
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Technicia*vy Notm 

At the lime freight is being unloaded at the veteri¬ 
nary ladlrty, the ICM should visually check lor dam¬ 
age by noting any braes that are not mlact. Wetness 

to the cardboard container may indicate breakage oi 
ihe foments and bo*£S shoJd be counted and the 
number compared with the number of containers 
listed on the pack i n g slip. 


As soon. as might ani^ it should be opened end 

;iny iI:icii:i|jjk sIkiliI.I hf iTO [ fd■ Fvi-.lt a ni:t t ol lImi.iujp*; 

should be reported ii> [he vendor as won as fosAihU: 
so that credit can he received and/or damaged items 
replaced- Some com panics have *\ 24-houi reporting 

petiod fi-e-, sill dftnltjgcd itente must W repeated 

WLrhm 24 hunts id arrival imu.*). Dam^d good* 
should he returned to rhe vendor from which they 
were ordered, in the original shipping carton with 
the damaged goods inside. In this way, the vendor 

L’jin riwH-^s cl id and e-orracily Apply credit to 

ch c veffirinaiy facility's account. 


FOB 




A vtittdotf delivers freight to the pufdiA«r. The v-eteh 
irury facility may make an order wirh a telephone 
reprefieniative, send or fax a purchase order,, or make 
an order with rhe sales representative dunng his or 
her appointment at the veterinary fnality- A ship- 

I 11 L_-1 Li C-.ii Llr.jLl 1$ Li-ilti LI I ta IiilI i I lie sc Her [unit did 

goods over to a carfLef for delivery to the buyer. The 
seller has no responsibility frw seeing that the goods 
reach their destinatioTL I n a shipment contract, Kith 
title Afid rule i.4 ]l»li paxs ti► the buytt* when the gOfrdi 
are given to die carriei. Shipment oontocu ate often 
dc-sigruarcd by the term FOB Place qf SFuproene (such 
as FOB Camden, Arkansas), When goods are sent 


FOB (free im Ixnid) followed by place <4 shipment, 

[hey will he Jelivtrrdi.il I red In the pi; Sue l 4 shipuleill. 

The buyer mast pay all shipping charges from there 
co the place id destination. The terms indicate that 
title to the goods and risk of loss pass at the point 

1 4 origin- Delivery to the carrier by rhe seller And 
acceptance by rhe- carrier complete the tcanafei id 
both title and risk of loss, Therefore, the buyer 
accepts full responsibility during the transit of goods 


(Brown And SuVy\ 2006). 


A vendor uses a farm of trrLnsgxjrt.ition to send 
required items to the vctctiiHiy hospital (e-R., UPS 

[United Barcel Setvlcel, Avgrlu Federal 

Express* US. Postal Service). Once due vendor 

relearn freight to rhe carrier, the freight becomes 
suhjecr bo two FOB rules? FOB destination and 

FOB shipping point- 


T&ch*\LotiMrJ k bJcrt&fr 

Vendors place different tenrrs of delivery nn freight 

lhai is leaving a ptwimaMUtk facility. Basically, FOB 
rules stale which business (vendor or buyer) has 

the title to freight and viho will be responsible in 
oases oi loss ol freight when the vendor uses out¬ 
side Crarrapurtation companies to deliver gotxfc. 

FQB destination means that ihe title of owner¬ 
ship (freight) *5 being prowl from the vendor to 
the purchaser, and said freight becomes the prop¬ 
erty of the purchaser when the shipment is deliv¬ 
ered to the veterinary hospital. FOB shipping 
point means that ihe title of ownerch p (freight) 
passes from the vendor to the purchaser when the 
vendor places the goods in possession of a earner. 
FOR shipping point requires Hie purchaser lo deter 

mine what responsibility the carrier will take if d*nv 

age nr loss trcews to freight. The ICM should realm 
that shipments can be refused (not signed for) 
upon delivery. In such Ciiscs, if the ICM deems that 

damage has or may have occurred because of the 
coryjition oi the shipping container., the shipment 
may be refused, in which case the carrier will send 
the goods back In the vendor. 


Receiving Freight 


TechmLcfam y 

It is besi to allow the person who placed Hie or<Jer 
to unpack the freight nnce the order has been 

received. 


Jr the iifdci ii Lncorrejci, rhe* perun who placed 
ihe order will know ir imirucdialtly, whereas a per¬ 
son unpacking freight who did not place the order 
will not km mv whin is correct- Several important 


Copyrighted material 





Chapter 19 Inventory;; The Veterinary Technidjnls. Role 


403 


questions should he asked when one is unpacking 
an order, such as “Did 1 iyt exactly what I orderedT; 

"Did I get i | lt ! Tight drug ftirm. (i.e., cap^ulf-i, m hie i s, 

or powder)? 11 ; “Did I receive ihe cofrea size and/or 
strength ?''i "It the product^ expiration dale a Iona 
way into the future T; “Dos the invoice list the 
price I wii.< quoted hy the phone rep, or rep?”; 

"Doe* i his cwjemu -mops than I Ik: I: inI ■; inlet *.•! I hy 
same items “Is anythin# hack-ordered. and if so, 
when will that item be shipped T; “Is any freight 
damaged or missing and “Is the order correct, and 

■I m:-, can i lie hill he palilr (I. i ik t'ns an. I Dindcin, 

IW3). By asking ill I rheas quesiioru, the l CM ii 
assured that the veterinary facility will he created 
fairly by the vendor- 

Stocking Shelves 


Te^htticla*^ Mote# 

H should be remembered vdien shelves are stocked 

than rwvdy receded items should be placed behind 
okte- item* so that the dd. is used and/or sold first. 


When stuck is rotated nn this niiirinet, ihe faciU 

ity t assured that the product ih snld or used by the 
twqnirai before the expiration date. When stocking 
shelves, it is good to record expiration dates. The 
^itliest dateshould he the one recorded in the com* 

ptiler i I he sidl waru will present riel iiCCunil L r lisl it 

expired items when the command is Riven ro print 
an expired items list. Steele in# shelves also presents 
a convenient citne c<i dust and wipe off kbelf and 

lids cin pifrduCtS thdJt have httn sitting mi (lie shell? 

his csmriiJyd periods. It i-h^uld he noted that afrei 
cleaning, products should be replaced in specific 
locations to facilitate accurate inventory. 

Venders 

Several different types of vendors may he used. The 
1CM must have adequate knowledge of these types 
to correctly place an order. Some vendors allow 
•Bering by phone; others require that the <wder be 

given to a sals rep. Sri 11 others require a faxed or¬ 
der or an order sent through the mail. 

Full-Service companies are those that send a 
sales rep to visit the veterinary facility and idler full 


service. A Technical staff, usually made up of vet- 
cTin.nTiii.ns, is employed. Rill-sen'ice companies usu¬ 
ally teirn,' a limited product lltte- Sums pfoduCKf 
may bo newly developed producu that still retain a 
patent with the federal government and cannot be 
ordered through a distributorship. A full-sen'ice 
CtimrpHrty Kris sales rep who -till on the *Ttwrrttcry 
hospital and cake order*. Mom full-servict: compa¬ 
nies will replace outd.uted product with new or will 
credit the hospdtal's account accordingly. 


T£<fr#\LcUte\' y h)ote& 

The sates rep may not pick up expired oxrtroiled 

substances; these must be mailed back to Hie 
company. 


A full-service company may have several “deals" 
that the I CM must decide to accept or decl ine- 
Ksjimpfaj id Inll-Mtirvkc; Cump.isiitis include E’Iizwt 

Animal I lealth, PhacmaciadJpjahn,, Sphering Ani¬ 
mal Health, and Farr Dodge Animal Health. These 
companies employ vctermaraiis as technical sup¬ 
port staff, and tln-iT product lines are tifteo limits 
iis compared with distflhurcttshlpi. However, tull- 
GErvice companies are forerunncTs in the develop- 
mexit of new druqs protected under LI.S- patent 
laws, in which case they may ntu he sold under a 

generic name uniil die pfjliiK ux|Mr-:’:s. 

Mail order discount houats provide a good 
source tor ordering items such as gauze, syringes, 
needles, paper towels, paper drapes, and even iso¬ 
propyl alcohol- Ordering from tins type oi VttvA Of 

occurs over the relcphone because mr»r do not 

employ sales reps to visit the hospital,, although 

catalogs may be supplied and mailed to the buyer. 

Veterinary supply dSatrihutort provide the mwt 

Common w.iy eil «Hi l gi ilFi ng wp piles luf the veterinary 

facility. A dSfltribuitor is axi intermediate between a 
■ 

fall-service company and the mail order dine own 
htuKi If a fall-scrvicc company gives its ^jpraval and 

u ccuitmct is slgtitd bwwteri two companies, some 
pmfacu normally sold only through a full--novice 
company may he obtained from a distributor. Many 
times, products sold by the full-service company Do 
the distributor ate those with a patent ahjtrt to empire 
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added to amount* already posted in the computer. 
Bur coding is available i.m moat pbmuccutk prod¬ 
ucts- Using ;■ device capable of rejnlioE har codes 

greatly enhances, die oouivtlrm and main mining iA 
irwentory. 

Additionally, must software can be used to pn> 
JjuCc automatic ticplrflliOn llrta from computer file* 
trad i month. The mtnl amount ut mcmey i'tni m 
iLiveninry m a. day, week, month, nr year can be 
•.obtained when computet software systems arc used. 



e Job of 1 C 




It cannuc be *:wererrsphyK-ized how imp*.!rtant inven- 
control is CO the v-eu-timurY facility- The veteri¬ 
nary technician win? is willing tn take un this added 
responsibility will find himself or herself an Invalu¬ 
able member of the staff. Keeping in mind that 
inventory is the scccrud-h^hjcst expense fur the 
veterinary hotfpJol will enwl# the U-M w Lise car 

when coiukkiiy sale* offers. UiukiHaxidliig the 
practice's mission is crucial in inventory control. 
Remember, time is money, and product left silling 
i hi tilt.; slifcdf for e!stymied periods diJCS llOt bgtMfit 
the facility. Keeping a turnover of mi lea^E four rums- 
per year is a minimum goal. Training a backup per¬ 
son to monitor inventory during rime* of vacation 
or sick new *ra pmmwd by the 1CM is crucial- Re- 

cnitKlmi' employees during si all nlcet mgs ol I he mi r 

panance of “GIGO" and documenting outages on 
the reorder log will enable die facility to never run 
out of needed product. DEA products must N? con¬ 
trolled by gffecllv^ doCumgntttltin Of thrift use in iV 


log bock kept solely far this purpose (c g., controlled 
substance log book)* 

Establishing 3. formula far markup is Critical-The 
way Inventory is arranged within the pharmacy has 
a great deal to do with the case of counting it. Wo 
hetreT method of counting inventory can replace 
doing a physical inventory- Keep sides rep* abreast 
of lunch breaks and Leaving rimes. Carefully ob¬ 
serve ill I freight for damage., and report claims as 
soon as possible after receiving the product Always 
rotate product on shelves so that the oldest product: 
is wild hrvi. Be kmhw!tk|i!c!ali1p ji In ml the dillerenl 
types of vendors. Decide which mediod of inven¬ 
tory counting is most advantageous to your particu¬ 
lar situation by deciding whether to count nil 

inventory iwmihly or Ott u meting basis- Keep a 

gethd relationship wfth a Local pharmacy hecflJJfle 
these businesses serve us a good source *..‘■t knowl¬ 
edge and enable the veterinarian to order human 
products not normally sold through veterinary ven¬ 
dor*. [whelher a manual t>r ;a CElfflputerired 

system is best far your facility* In. this- age of tech¬ 
nology, ic is best cm use a computer system to facili¬ 
tate efficient work flow, 
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REVIEW QUESTIONS 


L Wluii i> Inventory? _ 

2. Name due five principles- used to conrrol 
expense*: 

k_ 

e. 


e-_ 

3- When dk-ftling with irtventoty, it is Crucial to 
remember char rime la 

4 , Wbflt is turnover;_ 

5. Calculate the turnover rate hy u-$iniu; the fob 

li -v, ni;^ ic-,|i irm;ii ii-.ji: Yk-itI y iilwain is-y t!K|-»t 3 iKe 

= 5125,000; avenge cost of inventory an 
hand = 531,250, 


6. Calculate the averHe# cost o4 Invtniury cm 
hack] by using due fhLLowii^i Infiamiaikin: 

V-e-jir'^ Ki-plnnin.^; invenri.-'ET, 1 = 575,000; year* 

ending i liven to-ry = $■ 130,000- 

7- Name Cvm nhjeeiivm iv\ art nivL-rLlnn,- earilnil 
system. 


h._ 

H. Wtaii |$ $ ptuiliicb^ slip' 

9, Wh.ni is-an mvodeef 


10. What b s statement- 


11. What is the reorder point? 

12, Why is recording the expiration date anti 

Serial injmlxjr kir r.ihie.-* i'<tf;£:inv m Lm[xirlaril ? 

33. Once the rertidcr prunr is reached, a basic rule 
of thumb is to order a 
_-month supply. 


14. Name am msierisls thai mjy lie kepi hi ihe 

pharmacy library,____ 

15 Liar some rules tor filling out a DEA form, 
a-_ 

h._ 

e*._ 

d. _ 

c-_ 

t _ 

I ft. Time = Monty, 
a.. True 
h, False 

17- A men n turnover rate of_is acceptable 

■ 

for motf v^wf insity praei ic^s. 
a„ 12 

h.4 

c. 2 

d-S 

IH. Inventory should be placed on pharmacy 

shelves in such a way m as to ensure_ 

a, L-ILO 

K FIFO 

e. H)B 

d. [CM 

19. DEA form* arc issued by . 
a. state government? 

h.. cftuttty gov^ntnenti 

e. dry govern mania 

d, the federal j^jvemmeni 

20, An item may he placed on hack order just he- 
csik the phurwaceutk aunpimv is -changing 
rhe color of I he drug's label. 

a.. True 
h, False 

21 - The price a veterinary hospital pops fhr m 

ktCtn iskrw iwn it$ _, rind ill* afflftuM I he 

Ik (Spiral sells rhe item m a client for is known 

a*_price. 

a- retail cost 
h. £sM; retail 

































Chapter 19 Inventory;; The Veterinary Technician's Role 


407 


22, The expiration dale and the serial number of 
rabies vHccinc administered must He recorded 

on each pert rabies oertlfttJK- 

a, True 

h. False 

23, Delayed Hill ini' h:is no perks, for a veterinary 
pEftctirt GwMr- 

$L True 

b. False 


24 When a shipment arrives at a veterinary hos¬ 
pital, If the delivery carton appear* to he dam- 
•lyed, the ICM dkw not havt* to s.cMfrt the 
shipment from the carrler- 
a, True 
h. False 

25- When ft DEA Cm is uttd to Order ft cOxt- 

rallied imtamnet:, ir Is acceptable to draw a 
line through a miBspelled word and then, write 
it correcclv beside the mistake. 

i 

a. True 

b. H alstf 
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Appendix C Resource information 


Drug InfOTtnacJitti Resources 


Subject 

Phone Number 

Website 

Adverse drug reactions 

0fl04=QWE15 

www.ldMpv/orm 

Associations 

American Academy of Weteiinflfy Consultants 


tpv^c-unl.-edu/public/avc.afyc.him 

American .Academy of Vetennary 


wwwaa^ptorg 

Pharmacology and Therapeutics 

American Animal Hospital Association 


wvw,Mhanefcofg 

American College of Veterinary Clinical 


wvvwewcpjQra/ 

PtHrmamlDgy 

American Myierinary Medical Association 

eoo-2J3-za62 

wwwaMna.org 

Governmental agencies 

Drug Enforcement Agency Office oF Diversion 

000-238-733-2 

www. u sdoj .gov/ d e a 

Control, Registration Section 

Food and Drug Admm'rsiration 


www.Mft cvm 

Center for Veterinary Medicine 

301-534-1755 

WWW f d a .g£jv/Cum 

Office of Management and Communcahcra 

301-594-1752 


Office oi lSew Animal Oug Evaluation 

301-594-1620 


Office ot Surveillance and Complignce 

301-S27-5M4 


Office of Research 

301-827-8010 


Communications Staff 

301-827-6514 


United States Department of Agriculture 

Animal and Plant Health Inspection Service 


vAw.aphis.usda.gov 

Centers for Disease Control and Frtwttittan 


www.cdtg&v 

Center ftx Epidemiology and Animal Health 

000-545-0732 (voice 

www.aphitu^.gcv/v$/c*ah 

Center tor Health Monitoring 

response only) 

www.cdcflw/akJitm 

Interstate Shopping 


www.aphis,uKk.gov/v^&i^$ 

Center for Animal Health Monitoring 


wiv fc v.aphiso^.gov,Wceah/cahm 

Occup-tatEinal Safety and Health Administration 


www.csha.gov 

Veterinary Information Network (subscriptions) 

800-700-4636 

www.wuOdm 

Compounding aod compoundn^ pharmacies 

Profe^cogl Compouncfcig Centers of America 

000-331-2 4 £0 

www.pccara.c 0 m/ 

Formularies and drug databases 

Antibiotics: Medical College of Wisconsin 


www.intmed.mcw.edu/ 

Antibiotic Guide 


AniihioticGuide.html 

Internet Drug Index RxList 


www.ralisLcam/ 

Formulary Medical College of Wisconsin 

Physicians GenRn (by subscription only) 



PweCaku Online (dose calculations) 


WWW m eds co rn fO C h lmth? . htm 1 

Health sciences of Fifoimatran gateway sites 

Animal Health institute 


www.alii.org 

WWW virtual Library: Pharmacy 


wwwpharm«yvoi®f 

National Library of Medicare 


www.nbiuiihgpv 

Poisoning antidotes (J50 consultation fee} 

aea-426-4435 

www. a s p ca rg/a pcc 

Research inlormalion 

Morris Animal Foundation 


vAVfcV.Morris.AnimalFoundatiori.ors 


Ftviii DM- Small Miinml cliiliCfll 1 4 1 llti i lup_ O Uy iftJ E)*trHrp»rtiEkt*, Pl:id;n.kl|iliiii. 200L, WB S;iui>Jl- 
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Veit' rirury PhaniiiiCeuEic Cuinp.iilits, Distrihu UW& P lie id OlIut hii|n.!Tl;iiil Numbers 


Company Name 

Telephone 

Website 

Abbott Laboratories 

&ea-2M-74ie 

wwabbotleom 

AgriPharm/Dealer Drctributinn of Amerka 

901 -366-4 


Alpharma, Inc. Animal health Division 

201-226-5074 

wrtw.alpharma.rrjrn. 

Animal Blood Bank 

&00-243-S7S9 


Aspen Veterinary Resources., ltd. 

816-413-1444 


Bayer Carp. Agriculture Division, Animal health 

800653-3796 

wrtw.bayenjs.com/ah 

Biopure Corp. 

617-234-6500 

wrtw'.biopure.com 

Boehringer irtgelhafn Vetmedica, Inc. 

ftOO-Gi 1-7467 

wrtw.bi-vetmedica.com 

Bowie Cattle City Calf Jack 

600-031-0960 


The Butler Co. 

614-766-9096 

wrtw.wabuti er.com 

C.E. Kord Animal Disease Laboratory 

615-3600126 


Nashville, Tenn. 

Columbus Serum Co. 

800-040-1090 


Durvct, Inc. 

816-229-9101 

wrtw.durvet.com 

DVM Pharmacculicnls, Inc 

800-367-4902 

www.DVMFharmaDzuliuls.cnm 

Elancn Animal Health 

800-428*4441 

WrtVi'.clanCD.CDTTI 

EV5CO Pharmaceuticals 

856^691*2411 

www. evs cop harm.com 

Fort Dodge Animal Health 

800-533-8536 

wrtVi.ahp.com/fortdoJgc.htm 

G.C Hanford Manufacturing Co. 

800-234-4263 

wrtvc.hanford.com 

Halocarbon Laboratories 

800-338-5803 

wrtvc.habcarbon.corn 

H«Aa Corp. 

8CO-GO-HESKA 

wrtvc.hcska.com 

Hfc Ptrt Nutrition, line. 

800 354-4557 


IDE** Laboratories, IriC 

8CG-24B-2483 


Internet Inc, 

000-247-4B3S 


Lloyd Laboratories inc 

800-0.3 HJ0D4 

wrtw-.lloydinc.com 

bjftpdU Pharmaceuticals, Inc. 

800-450-0103 

wrtw.lurtpold.coiri 

Merial, Ud. 

808-037-4251 

■www.merialcom 

Mernft veterinary Supplies, Inc, 

800-972-4744 


Masco wesf 

800-558-9595 


Neogen Corp. 

800-525-2022 

■rtww.neogen.com 

Novartis Animal Health US, inc, 

000-332-2701 

wrtwah.nou'artis.ccim 

Orthopedic Foundation for Animals (OFa) 

573-447-0410 

wrtw.offa.org 

Pet-Ag, inc, 

800-323-&87& 

wrtw.petag.com 

Pfizer inc,, North American Region, 

000-733-5500 

■rtww.pFizor.com/ah 

Animal Health Group 

Pfizer Animal Health 

800-793-0506 

www. p f ize r. corn .'a h 

Phoenk Pharmaceutical, Inc 

800-759-3644 

wrtVi.phcseriKph3rmaceutical.com 

Phoenk Scientific, Inc. 

816-364-3777 


PRN Pharmacal 

300-074-9764 


Schering-Plough Animat Health Corp_ 

300-643-2118 

iWhW. s p-a n i ma 1 hea 11 h. cehti 

Sunbelt Veterinary Supply 

300-476-4343 


Vedco, Inc. 

316-230-8040 

WAw.vedoD.com/dvmonly/ 

Vet-A-Mk, a division q 1 Ltryd, Inc. 

300-031 -0004 

wrtw.llnydine.com 

Veterinary Products 

8D0-720-0032 

■rtww.vpl.com 

Laboratories 

est 2158, 2283, or 2284 


Vetus Animal Health 

800-92-BURNS 

w aw. burn swf. com 

Vortech Pharmaceuticals, Ltd. 

800-52 M6G6 


Webster Veterinary Supply 

800-225-7911 


Wildlife Pharniaoeud'calSj inc 

970-404-0267 

■rtww.wikjpharm.com 

Zinpro Corp. 

000-445-6145 

wrtw.zinpro.com 
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Drugs ih.it haw been determined to have potential 
for abuse by people are classified as controlled sub- 
si ;u ices. O.iritn illei.1 .mWaiK^K arc regulated C lin M.tq h 

illKl efforts of the* U-S. Dimi Enfoncemfinr Agency 
(DEA), which enforces the regulatioiu of the 
Controlled Substances Act (CSA) altd the DEA 
regulatforts of Title 21, Cod.* of Federal Rtgulalforte 

(CFR), Puns, 1300 to 131 Ci. Much wihtihU; infor¬ 
mation related to the CSA and the CFR is avail¬ 
able online at www. Je,iJrve ra Rhi . usdi>i. l^iv, 

Information that may be found at the DEA 
Diversion w*hsfte Includes hut is not limited to the 
fallowing: 

* Applications and online forms, including Form 
106, Report of Theft ami Loss of Controlled 

$ubi[;mees 

* A complete I hr of controlled substances artJ the 
schedule of each 

* A list of Dm.up and Chemicals of Concern that 

rndudes both cwiiiolkd sod notmtrolld 

drug* {£-&.* Trism;jdol} whose abuse potL-iufisL 
concerns rhe CHI A 

* Information iibuut profxired or new regulations 

umder the CFR 

* Office* and Direcmrits, including a list of DEA 
offices and officials throughout rhe United States 

■* A FraGhtioTwr^ MjdvuoI that summarises much of 

the CbA and CFR 


SCHEDULES OF CONTROLLED 
SUBSTANCES _ 

Drugja that are under rhe control *. • t the (.font rolled 
Substances Act are placed into five schedules, or 
classes, According to their porenrial tor ahurer This 
schedule is designated by a with a Roman nu* 

mend (J, II, III, 1V„or V) m*ide the C- 

Schcdule 1 substances have no {or controversial) 
accepted medic id ure and a hiyh potential 
for ah ise. LSD {ly-tfruic d tefhylairiLle), 
heroin, cract cocaine,, marijuana, and peyote 
arc substances in ihb class.. The rue of medicinal 
marijuana in human medicine is controversial 
but may he permitted in some states. 


Schedule- LI drugs have accepted medical uses but 
have a high potential for abim, A piirtial list cf 
s;:lsediile 11 dn^js iticlijdjti niuqpliiBW, tlWpcridint, 
codeine, cocaine, oxyoxirpluirii:*, amphetamine^ 
and pentobarbital- Orders tor schedule IJ drugs 
must be made cm DEA Foam 222 (see Figure 19-3), 
Schedule [ IR substances hiv* ln$ potential for 
iiliLihtf iluin (hqse in schedule 1.1 and include Hy- 
codon, p.iregoric, barbiturates such as. rhinmyld 
or thiopental, and anabolic steroids, 

Schedule [V drugs have lower abuH potential than 

bIkl- 4* in sL'IieduU ILL Ittcludild in ibis daw ;uv 

phencharhlEal, dine pa nx ond. ix-ntaiucsne. 
Schedule V diugE- arc the Lowest on the scale of 
abuse potential and include mostly antidiitTrheal 
and antiOOugh meditations* Lomotil mid Rota- 
msiin wirh codeine or* In this schedidc. 



Every penon i# entity that handles controlled 
substances must be regifi tiered wirh the DEA or he 
exempt under the reguLaticmfir DEA registration gives 
ptactiturners the authority to handle controlled sub* 
atarm The DEA-KgbceKd i^riKzrinsinrur may irri¬ 
gate only in those uenviries that arc allowed under 
stare law in rhe state in which the practice is located, 
tn siime eases, state law L* mure stringent thiin fed¬ 
eral Law. Jil rill Ciieiex, I he iiluM htrityy.uill regulii lHin 
takes precedence. Tit obtain DEA regbrjarfon. a 
practitioner mua apply using DEA Form 224, which 
can he submitted as hard copy or online. 

A pnctifLontt ffiu&t hi£ registered with tin- DBA 
in each scare where com rolled aubeiances are pre¬ 
scribed, administered* or dispensed- Also- a separate 
registration is required for each place of business or 
practice w here Controlled substances are stured or 
di:f[xriMfi.l. An exemption is made ih;u allows affili¬ 
ated ( employee) veterinarians to net on behalf of 
registered veterinarians to administer or dispense 
controlled substances, The affiliated practitioner 

cannot write pn-Mi:ript ions under i hi* ■etiemptfon 

and may need state reglairailon. 

The person who holds the registration musr keep 
the information on the Tegi^tTation certificate cur¬ 
rent- A letter of request must he mode to alter the 
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name or address, nr to appiwta change in schedule 
•on the certihciite. A DEA modification must K* is- 
mi*iI bgfiwc dypplicaiions related in the tequesr may 
lx:- carried out by the realscranc. Registrar ion* muse 
be renewed every 3 years-. 



CFR regulations require that all registrants provide 
effective measures and procedures to guard against 

llltflt W diverium iii l. 4 irkl tiiIIi^lI 4uttH&TL£64-- I ht 

DEA Prarritfotwi Manual list* several femora that 

may be used to de termine the adequacy of security 
irueflSLives. TTiosc fectort include the following: 

* Location ^xf the premises 

* Type of building and its construction 

■ Type and quantity nf cofLtrolted suhsiutwes kept 
lhti the pfembes 

' Type of storage container 

* Control of public access to the facility 

* Adequacy of premise moni toring systems 

* Availability of police prorecrS lmi 

Rtgubtiofti require that schedule II through V 

Doncrrdled substances, he uord fan a "securely 
locked, substantially constructed cabinet." If the 
registrant stares carfontaml, etorphine-, and/or 
dlpierwiphinrfr, w safe or steel cabinet equivalent to 

a U.S. Government C3ra V security container 

(General Services Administration specificatiom.) 
muse be used. 

RegulalLons state that a registrant should limit 
access to oonttolleu 4uhAafLce$ according w the 
tnlkywmg gufedchru.'S. Access should be JeiLieJ to 
rhe following); 

* Any person convicted of a felony related to j 
controlled substance 

* Any person denied u DEA registration 

■ Any person who has hud a DBA tegtattatbon 

revoked 

■ Any person who has surrendered a DEA license 
for cause 

Registrants muse notify the DEA of any theft err 
"significant loss 14 of controlled substances using DEA 
Form 106 3S staotl os the theft or less is discovered. 



Reghtrants under the CSA mus maintain specific 
records The ftncrioMKrt Manual srarea char recoftk, 
inventories! and records of -substances In schedules I 
::ind II must be maintained separately from aJJ otheT 
monh It further states that lecordb of auhtHAW in 
frtlli&dultLi III, IV, rind V mug I he maintained j»epa- 
rately or on ;i form rh.it is readily retrievable from 
ordinary business records of the practitioner. So, chc 
legist rant must have two separate: «ts of records for 

ei::il ii'llid wi 1 kI,-iiu r s. I Ik* rvv:n>.Lv Pi n LlchtH-hahs 111 , 

IV P and V can be Inapt wich records for noneoncolled 
substances Lf they can be- easily retrieved. Schedule II 

■I ■ 

records arc usually kept in a controlled flibstanpes 
lc& and schedule 111, IV, and V thugs arc kept fan a 

CLHirmlleJ substances lue i^nJjbr in a computef in¬ 
ventory system. The American Animal Hoapital 
Association publishes a control led substances lop for 
purchase that may avoid pitfalls of hjospitaUclinlo' 

constructed log?- Entries hi the leg should be made 

in ink with j^reur e.ire, and mistakes should be 
marked through, corrected, and Initialed. 

Each registrant must maintain a “complete rind 

uocurtte refold id the conttolled iubswuirC'es on 

bond and date the inventory was conducted." This 
record must be in written, typewritten, or printed 
form and maintained at the registration location for 
2 years- After the first inventory is taken, ii new 

inventory must he aiffled lxlI every 2 yeunt. Ru^iiki- 

lions Bcate that each Inventory must contain the 
following infonfiationt 

* ^C'hethit tli* invfii h wy w: : is tukciii ;it I he 

beginning or the end of rhe hue knees day 

■ Names of rhe controlled substances 

* Each form of the controlled substances 
(e-g., String tablet) 

■ Number nf dosage imiis in each cofiX^Ln^r 
(e.g, , 103-tablet bottles) 

■ Number of commercial containers of each form 
(c-g. s two ICO'tabkt botiln) 

■ Disposition of the controUcd substance* 

* Name, address, and DEA registration number of 
the registrant 

* Signature of the person performing the 
inventory 
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Review Question. Answers 



1i iii An agonist it a drug chat Ii<in affinity Ifjr 
a receptor and limuba due receptor 10 

HJtHICL 

fo A contramdirajt'Lon Ls a rcann not to use a 
dcujii in * purtiCulftr situat™- 
■c. Efficacy bi i lit’ degree to which $ drug 
produces its desired effects i n a pailenl, 
d- An over-the-counter Jni.ii: is otic that may 
be purchased and used without a presaip- 

Mi>n Jnmi a I'^EtTiriiiriiiri. 

e. A prescript ion dtu^ ii ore chat must be used 
under the supervision of a veterinarian- 
t- A receptor is a group of specialized mole- 
Cub Ofi Or in ii cell that bind with ti drug 
rt? ptnducfi an effect- 

K- The therapeutic index expresses [he rela¬ 
tionship between a drug's therapeutic and 
harmful effects. 

li B The withdraw?! time is the amount of time 

thu must elapse: between the- end id druft 
therapy and the- elimination of that Jtuje; 
from the patient's tissues or products. 

L Tin- vetttinefrian^Hent'pfltLent lefeitkift' 
ship is the* relacinuhip that must exist 
between the veterlnarkan, hi* or her 
patient, and the pgfcicntb mvner before 
prescription drugs may be dispensed- 

2 1 Rjur siHirce> tixr veWiittSfy drugs aru iULiiilid 

products, plant materials, minerals, and 
synthetic produces. 

3*. A drag regimen includes the Jose, the route 
iA ad fit Itt Is eja H ott, ihe frequency l>i s dm it! Iv 
rrat km, and the duration of administration. 

4. For a valid vrtmiuinaii-clisU-patient rdatkm- 
ship co exist, (1) the veterinarian must assume 
Rspunsihlity for making clinical judgments in 

relation k> cl i«. I’lcalih if ihe animal, (2) the 
veterinarian muse have recently seen the 
animal and he acquninced with its care, and 

(3) the veterinarian must he available for 

ii Jkiwi.jp ■csrt O (the pirfcLni;il. 

5. It is a technician's responsibility ro carry our the 
veterinarian orders correctly. The technician 

r 

should lead the drug label three times to ensure 
that the proper drug is being adin iniSttrtd and 


should take c.m- to administer the correct Jose 
by rbe correct route. The technician should, also 

be m/u of the especied effects and tht pneen*- 

nal adverse side effects to be able to monitor 
the patient in a responsible way. In a large 
animal practice, the technician should be aware 
of withcfcawal times and p<*enti»l residue 
problem*. 

ti. A drug is first absorbed for directly placed) 
into the bloodstream. In the blood, the drug 
may bind with a plasma protein or may exist 

in die irtff Hp-ilf. TT*l^ , ciru dating hltxi.l distnb- 

urea the drug cl> the capillary level,, where the 
drug leaves the circulation and enters rhe in¬ 
terstitial fluid, The interstitial fluid bathes the 

cell and allows the Jru£ to etl ter the cell Or 
hind with surface receptors. The drug then 
exit* [he cell (or irs surface), moves hick into 
the interstitial fluid, recnrcTs the circulation, 
and is transported to the liver for metabolism. 

Alter It i$ flwtabohied, the■nwnawllre b 
tr.mspLni'ed to [he kidneys for excretion. 

7 . ( 1 ) The oral route provides a simple mute 

of administration. Many factors may irv 
Huence the rate of absorption, and the 
oral mute may not he appropriate If rhe 
animal is vom icing. 

( 2 ) Subcutaneous administration of thugs is 
usually a simple procedure. Absorption 
fmtn suheumnttfws Hires may lit; shiw, 
and hypertonic: solutions should not he- 
given by this route. 

( 3 ) The intramuscular route produces faster 

abu iipt ion. than the subcutaneous kjuk, 

hui care muai he taken with many drugs 
not to inject them into blood vessels. 

(4) The intravenous route allows immediate 
access lo the bloodstream and thedihi' 

licirt of Lmtaiiilg lIili^s. A loxie or aller¬ 
gic reaction can he a side effect. 

(5) The intraperibonral route may he used 
lo administer fluids and setne other so- 

lui wjiis when other routes are not avail' 
aide. Absorption from the peritoneal 
cavity is sfow, however, 

( 6 ) The intraarterial route is a seldom used 
route that may produce ttbunj or death- 
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(7) The incracardiac route is used primarily 
far administering emergency drugs or for 
CuthAllritfla- 

48) The intramedullary rouce may he used 
id adniinisrei fluids or blood to small 
animals or those with damaged veins. 

(9) The inhalation route is used 10 minis¬ 
ter drugs tl'p ihe ftspl r;ati.>sysreivi. 
Special equipment may he required, 

(10) The topical route may be used to place 
drums on skin or murou membranes and 

may IsdHiM&d by the use ol canrlef 

suhsrAlices in some iLisTanecs. 

(11) The incradermal route Ls used primarily 
tor allergy testing: and for diagnosing 
tuberculosis 

8.. The ah^5rpriL5ii ul a Jilie may he influenced 
by (1) the method of" absorption, (3) the p] ] 
of the druHj; and ics ionizatksn status, (3) the 
ahsnqptjve surface area, (4) the blood supply 
lO rhtf ;ir*;i, O) rSiu Milnbllity of ilu; drug, {*> 
the dosage farm, (7) the status lJ die gastroin¬ 
testinal tract, and (S) inrcrnctions with other 
drugs, 
h. Liver 
3 Ou a. Kidneys 
IT Receptors 
12r Piuprietary/trade 

i 3- The sis items that must he an a drug label 
are the drug names 4generic and I Tilde ) , 
the drug concennrailon arid quantity, the 
name and address of the manufacturer, the 
controlled substance status,, the raaiuifoo 

lutefs COhttGl Off li>t nil inb^i, ynii„l thfc Jhiji’s 

expiration date. 

14r The government agencies chat regulate the 
dcvclcptnent, approval, and use trf animal 
health products Arc the FDA, ERA, And USDA. 
3 T Many veterinary clinics dispense rather ilun 
prescribe drugh because of rhe profit earned 
from selling the products. 

!&► Veterinary pharmaceuticals may be purchased 

iliTif^ily frotri the matuifaciiiKt, from LlistTihu «■ 

rotSj, or from generic mail order companies. In 
some instances, drugs may he sold under one 
] Hi be l to graduate vereTinnrmni and under .m- 
other m tin wtHhS'COurtrtr product. 


17, TFie Ureen Dc»i.ife 


18- FARAD provides resources cotyceminK the 
iivxudritice til dtug fesuhit-s m Animsih- 

19, AMDLICA (Animal Medicinal Drujf Use 
Clariikcitlon Act) 

20, CofipomdiT^ Tefers to che diluting or combin¬ 
ing of inditing i.Iti.ik^- 

2 L Ding residues in nnunal pn>duers may can-ie 
allergic reacricna or neoplaaia. in people^ and 
they may cause the development of antibiotic- 


resistant strains of bacteria, 

22- Eliurmawdyiiamie, ph$rmacokintt4c 

pharmaceutic 

23, Liver 



24- An "ethicitP product is one sot! only thniui.L +1 
veterinorions as A polity of the manufacturer 
richer than by FDA requirement. 

25, Metabolite 

26, b, indication 


27% a, practical experience 

28, ll. nsing a drug in a way m>l $Ji&dlWd by I In* 

label 

29, a. The vexerinariLin hns seen and created 
nil the clients pets except it dog tor which 

the owner would lile to buy heHrtwonn 

preventive. 

30, c. pharmneokinencs 

31, b, by injection 

32- h. metabolism (biotninsfriririariein) 

33, c. ellicaev 

r 

34- b. false 
35, c. AVMA 



1, ["hugs tor oral administration, dru ;& for paren¬ 
teral w-lministmtinn, drugs far mhiitoUnn* 
dnipi ii kt topical ;)lIiyu ilistr.il ion 

2, Larger ballln gun 

3, Injections, implants 

4- Single^ multi- 

5- Sha rps ccmta'itief 

6. Right patient, ri^hi drug, ri^lit dose, mglir 
route, right time and frequency 

7, Vomiting 

8- Rapid 
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9 , 72 

10f Lartie 

3 ^u Daie, tswtpatient's name, dhr^g 
name, araounc dlupgnsed or administered,. 
namc(s) of peiBonnel ndniLnlsierini' the drug 
to the pirieni 

12- The plyrifk •■syrinKe ifitly the drug' 

which lYhi'iv LiiuNt: ii ru I'lt less, efhjeilve. 

ll. Luer-LoL, &lip-dp. eccentric, catheter-tip 
I4r 1 

15- Insulin syringe 

3 fi t d. counverirritant 
17- e. duapen&lcin. 

IB. d. Luer-Lak tip 
I9r b- carotid artery 

20- i 72 

21u l. 8; 12 

22. b. eai 

23r b 15; 30 

24- d- 24; 48 

25- lI. both h rirvJ l: 



flafroj 


3- 1:4; 0.2 5 
2- 73:100; 


73 

ICO 


3.. 4: ] 000; —— 

LCOD 

4- —■ 0.0125 
80 

5. 'P ] 00ft CvDCN 

6, — ; 0.031 
31 



1. 50 


Z. ft 


3, 2.5 

4r 5 

31- ICO me 
37-5 witg 

7. 31,25 ms 
6, 11 825 ml 
Sr 5 thI 

10. 1-25 tablets 


terns Using the Metric System 

1. 0,15 b 

2. 2000 ml 

3. 2.25 t 

4 . 4 CO 0 mp 

5. 3 L 

6 . 2 QWg 

7 . 500 

а. 0.0l>5 kj| 

0,00125 p 

10. 4 mp 

i I. 2.Q5 mg 

12 . 0.01 s 

13. 500 ml 

14- 0.75 L 

15- 0-3 mg 

16 . 25M |i E 

Problems Using the Apothecary 

and Household System s 

1. 3 pt 

2. 13 ^il 

3. 1 Thip 
4- 12 cups 

5. 6 pints. 

б. 4 Thsp 

7. 12Soi 

8. 16 ta 

9 . 3 qt 


Problems Combining Both Systems 

1, 480 ml 

2- 30 in I 
3. 15 ec 

4- 16 ch 

5. 0.01J pc 

6, 25 rep 
7- 45 ml 

8. 33 lb 

9 . 0.52 pi 
10, 150 ml 

11- 15,9 kg 


Problems Measuring Oral Medications 

1. 2 mhlcci 

2- 1.5 mbleit 
3. 4 tablets 


Copyrighted material 






Review Question Answers 


42 y 


4- 7 Iahlets 

5h 1-5 tablets; 7.5 tablets 
b JO tablets 

7. 200 mg; 100 mg; 50 mg/ml; 4 ml; 2 oil; 44 nd 

8. 0,5 tablet each morning and sitcriKnaa 
9- 60 tablets 

10. 0-5 tablet; 4- 5 tablet* 

1 ]„ h.tibji; 6$ mg; 0.75 cablet; 31.5 tablet* 

12- 4 tubes 

13- 100 oi nr 3.125 qc (containing 3 oz powder 
per quart of water) 

14. 0-5 tablet; 7 tub Lew 

15. 1.0 ml 


Prnjibfems Measuring Parent era) Medications 
1- 0-4 in I 

7. O.irUD ml 

3- 17 ml 

4- 1.5 ml 

5- l -1 ml 

6. 1-95 ml 

7. 15 me 

8- 0,74 m J j 0,37 mg; 0,37 mi 

9- 2500 mjp 25 ml!; 2 5 bottles 
t0. 54 mg; 0.54 ml 

11. 3.5 ml 

17- 0,1 ml 

13- 47.5 mg; J ,9 ml 

14- 30 ml 

15. 1.5 ml 

16- 0,18 ml 

17- 0.36 ml 

18. 1-5 ml 

19. 0.35 ml 

20. 1.2 ml 

Injection Problems 
1* 2 ml 
2. 5 ml 

3- 1.5 ml 

4- 3.75 ml 
5, 0-2 5 ml 

2 ml 

7. 0.7 5 ml 

8- 7.5 ml 

9- 0bml 

10. 0-2 2 ml 



1- VI if Cl r VI x Cl 
Vl x 100 = 100 x ID 


V1 X 100 = 1000 



10 ml 37% form aldehyde 4 90 ml water 

2. VI x Cl - VI X Cl 
VI X 50 = 1000 X 5 

V1 X 50 = 5000 
VI = LOO 

100 ml 50% dextrose I 900 ml 0-9% NbCI 

3. Vi x Cl = VJ x C t 
VI X 50 = 100 X 5 
V1 X 50 = 5 CO 

VI - 10 

10 ml 50% deatrtue + 90 ml water 

4. Vl X Cl = V2 X C2 
V1 X 0.9 = 500 X 0,45 
V1 x 0.9 = 2 25 

VI - 250 

250 ml 0.9% NaCL 4 250 ml 5% dew rose 

5. Vl X Cl = VI x C2 


Vl X 50 = 2000 X 2.5 
V1 x 50 - 5000 

Vl - 100 

l DO ml 50% dejtmise 4 1900 ml laccated 


Ringer's solution 

6, Vl x Cl = V2 x C2 


Vl x 50 - 50 X 5 
VI x 50 = 250 
Vl = 5 


5 ml 50% dextrose 4 45 ml water 

7. VJ x Cl - V2 x: C2 
Vl x 50 - 500 x 2.5 
Vl X 50 = 1250 


Vl = 25 

25 ml 50% dextn^e 4 475 ml 0,45% NaCI 

b. Remember: 10% solution “ 10d rngfrnl packets 

containing 50 p = 50,Q0C mg 

Vl X Cl = V2 x C2 


V1 x 50.000 = 1000 x 100 
Vl x 5O.OO0 - 100,000 
Vl = l 

2 packets of 50 g GG powder 4 1000 ml water 
9. Remember: fl% solution = SO mg/ml 
One vial contains 50C0 mg 
Vl X Cl - VI X Cl 
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1 5000 = V2 X BO 

5000 - V2 x SO 

62.5 = V2 

62.5 ml necdiu be added eo one 50-g vial tn 
prepare an 8% solution 
1 Op Remember: 2% solution = 20 mgi'ml 

VI x Cl - V2 x C2 

VI X ICO = 5 X 20 
VI X LOO = 100 
VI = 1 

1 ml of Sandimmune (cyclosporine) - 4 ml 

virgin ol lue oil 

J L Remember: .57% formaldehyde = 1C0% 
formalin 

VI x Cl - V2 x C2 
VI x ICO - 50 x I 

VI X ICO = 100 
VI = L 

1 ml 37% formalJehyie + 49 mil water 

Problems Calculating IV Drop Rates 

1. 42 gir/min or approximately O.bfJ Rtti'-see 

2, 60 gtt/min or 1 gtt/BK 
3 r 30 gtt/mLn or J gtt/Zsec 
4- 0-15 tnl/tnitb or 9 gn/min 

0.5 ml/fliLn or 30 gri/min 

6r 1.52 ml 

7* 18 ml/hr 

8. 20 ml 

9. 1.5 ml 
10, 3J ml 



], An agonist is a drug char combines with a 
receptor to bring about an action, whereas an 
antagonist combines with a receptor and 
bltMzIcs the action. 

2, A neurocransmitref is a l lie mica] substance 
released by a nerve ending at the synapse, It 
acts on the adjacent ncuTon to stimulate, in- 
hibdCp tst change Its activity. 

3,. b. ThaLimus 

4. Interrupting the generation or conducrion of 
nerve impulses; interfering with 

5*. Epinephrine ftr nurepinephrine 


6, Mimicking neurotiansmittcrs,. interfering with 
neun.>transmitter release, bWliing the 

stcflicUtntniC o\ neu retransmitters to rectptws, 

and i nr eric-t iny with the breakdown of 
neurat ran ami Mere 

7, To control vomiting,, to trear urinary reten- 

tkn 3 tn simulate Kii^tniinte^iniiI activity to 
ir-trii ghiLieL-iiLi, and to aid In thediagnosis of 
my,iHtheni:i gravis 

8, Cholinergic blocking agents (anticholinergic) 
9- Adrenergic (sympathcanitneric) 

IQ. d. Bees Mocker 

I I. Bradycardia and hypotension may ha anta^i- 
niied by using atropine; respiratory depression 
or excessive CNS depression may be- antago¬ 
nized by using vr>liimhine. 

12, ThLoharKcuraces a/e very soluble In far, Which 
acts like a sponge eg take the barbiturate out 
of the circulation and away from the CNS, 
Thin animals have reduced fat levels, which 

niH-iiiis i h:,*c more of the i hJofarm urate te- 

mains in the bloodstream and may cause ex¬ 
cessive depression of die CNS. 

13- Analgesia, increased muscle tone, mainte¬ 
nance nf pba^rig^l/liityrigeijl reflexes, muscle 

tHflton, rind lou erf the blink refleK 

14- Respiratory depression, cardiac depression, Lim¬ 
itation, excitement, or seizures 

15- Naloxone and nalorphine 

16 , BeCduK i rf at:i tendency lo pfectplHI-C nut cil 

solution when stored 

17, Doxapram (Dopram) may he administered on 
or under the tongue, intu rhe umbilical vein, 

cir by intrrSimi.iLulrir injtiL.:tii.m. 

IS, Some pentobarbital euthanasia agents have a 
red dye added to distinguish them from pento¬ 
barbital agents that may he used fat anesthe¬ 
sia- Because these agents are eftsily identified 

£9 tnith;ji1;ui;S : ige its I :■, I hey have less |> l :■ I tf ii r a: !i I 

for abuse. 

19, Neurotjansm iirer 

20- Burning 

21- Propofol 

22. GABA 

23. Diazepam 

24- ClcokaJm 

25- Anipryl 
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26r h, endocrine 

27+ a. sofimtic 

JLb !■ lL rttijKrtl 
29., a. away; toward 
30r b. false 
31+ b, uncnradjoiB 
)2- J- AwlyklwliJic 

33. l. erwnmuflicai um with stem cells in the hi me 

marrow 

34r d- yohimbine 

35. a- vohimhine 

■ 



1- Nwtnils, nh$d Cavity, pharynx, larynx, 
irache;^ bronchi, and brcmcMflltes 

2. The four functions of the respiratory system 
arc oxvTfien-cnThiti dioxide cxchsngf, regula¬ 
tion of iw.kbhise balance, h:idy temperature 

KgulriEKirt, mOlI V<UL':t prLkliiL':l icirl. 

3. SinictuKfl in the nnsal passages ftLtor, 
warm, and humidify inspired air. The cough, 
same, and revise sneeic attempt to 

remove foreign material thfiic ha* entered the 

respiratory system. Thu mucociliary 
mechanism also removes foreign material 
horn the rcEpiratory system - Macrophages 
and immunoglobulins inactivate nr dbtroy 

a 11 vas i ¥ e Ofj; i OlmIis. 

4r The three important principles of respiratory 
therapeutics are control of secretions, control 
of reflexes, and maintenance of normal airflow. 

5*. Productive 

6. Through the breakdown of dtauliide chemical 
bonds 

7r Acetylcysteine is administered by nebuGirarion, 
8- Through depression of the cough center in 
the brain 

9r Schedule V 

ILV Release of acetylcholine, release ofh istamine h 
iind bloclrade of betH'i-adrmergic receptors 
1 1- K[xtiiephrine ar&d allnilend 
12., f 1 hLmph l xl in srefase 

Or Treatment of insect bites and treatment of 
heaves in horses 
8 4- aniline 


15, Treatment of respiratory depression associated 
with anesthesia and stimulation of respiration 
Itt newborn atiiiiiiib 

16, 22.7 kg X 0.22 ing/kg = 4. L j' oifli 5-mg tabluri 
ate available. Dispense 14 tablets, 

17, l- A* a mucolytic ageritr 2, As an antidote for 
acetaminophen toxk ity. 

id- h 

19. L to 3 microns 

20, Albuterol 

21- c, product ion of sodium hjcarhi-Hiatt* to aid in 
tegubdon of the atnil-brise bs lance 

22. J. evpecjtoraiuu 

23. a. antitusaivcE 

24- h- faucorphrmol tartrate 

25- d.a^ii 

26. a. prednisolone 

27. c. mcthvlxanrhine 

■ 

28. h. decongertants 

29- a, antihistamines 

30. pfednkwlofte Ns, succlusie 



L K i*.3i£Lrys. utUCef^, bloddkif, lii Libra 

2. Rcimpun and Kfitaser 

3, Prcrcnal, renal, poscron^l 

4- Diuretics work by removing extraceb 

I i ll in fluid, by iiicr-erisu'i^i Limit: volume mid 

sodium emetkm, ;ind by decreasing hyper¬ 
tension 

5- Potassium (K> 

6- AfigiotertslfL J! 

7- Struvite 

8. Erythropoietin, decrease 

9, Loop diuretics inhihir the tubular re-absorp¬ 
tion of sixlium. 

10. EViS-l eriL>r piluipry ii.I;jr'i lI 

11. b. originate from rhe kidneys and connect ro 
the urinary bladder 

12- c- hypeirensKin 

13. b- exiftucel luliir 

14- h. posterior 

15. d. porassium 

16- b. uroliths 

17- it- h emu tuna 
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I8r b. tubules 

19f K false 

20. l:. sodium 



J. The tight rlEnuUl iliul fight ventheLe serve 

functionally :ks one pump for ejecting blood to 
the lun^s, and rhe left: atrium and left ventri¬ 
cle pump "blood to the systemic circulation. 

2. Syncytium (lAKfoontrad man) 

3. Sodium (N;i + ). euldum (Ga 2> ) > potassium fK + > 
4r R cfractory period 

Sr CFm »niimjpiL refer? to the rate of contraction* 
where** ftWPfljplt refers to the fence Orttrfiitgth 
of euaumetion. 

6, Preloadl is rhe volume of blood, in rhe ventri¬ 
cles at rhe end of diastole (the amount of 
blood that must be pumped out)- Afterloed is 
ihc mtaartw in the arwtte* trun the ventricle 
must oveimne to pump blood. 

7r Increasing the heart rate, incrca-sini' rhe 
stroke volume, increasing the efficiency of the 

heart muscle, and heart enlargement 
8. Control rhythm disturbances, maintain or in¬ 
crease cardiac output, relieve fluid accumula¬ 
tions, increase the oxygenation of blood, and 
provide onygen/sedatives 
9.. Beneficial effects include Improved cardiac 
connacrilicy, decreased heart rare , antiar- 
rhythmic effect, and decreased signs of -dys¬ 
pnea. A toxic effect is vomiting. 

1 lJl Stimuli At km of csrdiac cufittacrion lit cijrtd isc 

arresr 

1 lr Conditions that cause hypoxia; electrolyte 
imbalances; increased levels or sensitivity to 
ciitechohnnines; certain drugs such <is digitalis* 
korhituiVites, arul ulhen; -iikl CUrdutf: Inin mu 

*..f d iaeaw 

l2r Class IA—quiniJinc; dans IB—lidocaine; 
cluss IC—flccaini-de; class II—propranolol, 
class 11I—hrei yl lutil; <• toss IV—dlltrsuctu 
13., Hydialaune—arteriolar dllacor; ninufclyceikn— 
vcnodilator; prazosin—combined; enalnpril— 
combined 

14+ Lis called a bf^drtrrttilc because it inhibit* 

tfeataiifpSuir: nf jodmin ill the Lcinftf ivi I ft-fi Ic. 


15, Potassium 

16- BrorK ^Hlilairion, oxygen therapy, sedatjon, ra- 

piratbon, smJ ceocesli 

17- DepolatlrsaiLon 

IS. Cardiac output 

19, Congestive heart feiluie 

20- Angiotensin I to frigiotertaih II 

21b Wear gloves; mime npphcniuxn aJici; do 
nor pet the animal at the application site; 
measure the dosage in inches;. and contact 
the veterinarian if a rash appear? ut the 
sppl Leatlun slte- 

22. Liihix 

23. An abnormally low potassium level in the 
blood 

24- The primary goals are (I) sodium restriction 
and (2) maintenance of good body weight and 
condicicm (reduction of obesity or cachexia). 
In some instances, specific nutrient deficien¬ 
cies, concurrent diKDC, and,•or electrolyte 
dlrord-WJ ii'uiy need io be sddpwwd- 

25. (1) Increased force of contraction; (2} an in- 
cmBe in blood pressure;. (3) elevated blood 
glucose levels 

26, b- Foul 

27- c. tachycardia 

2H. b. arrhythmia 

29, a. Jecrcafcinp heart rate to such an extent that 
the myocardium is protected from damage 
C3U4ed by l he incitfieied workload 

30. d. diaphragmatic hernia 

11, c. cardiac glycoside 

32- a, decremed 

33- b- false 

34- h. decrease 

35. b. hypokalemia 



1. Entry of food ;=tnd flui d into the body, absorp¬ 
tion of nutricntp, and excretion of waste 
products 

2. Doga,, cut.-i,, and primates 

3. Ruminants have a system of forcstomachs, 
including the reticulum, rumen, and omasum, 
which allows them to digest course plant nut- 

I Chill., as well 3 $ a Tnie stomihlli (fiK miilisijm)_ 

Copyrighted material 




Rev tew Question Answer* 


433 


32, Hj rcccptef antagonist 

33- d laxatives 

34- c Epsom salts 

35. J. both h and c 



4r Rcgurgitatim is a normal process of ruminants 
th;it permits them to hrin^r up partially di¬ 
gested foodstuff for fechtwing- Vomiting is 

the forcible expulsion of gastric content! and 
is generally considered to be pathologic. 

5r Microorganisms in the rumen 
6- The ajutOfwmit iVr^ui hj&rm&rtal 

control, and cheinicaL (htaamlne, proGwglan.- 
din, and others) control 

7r Bacterial endotoxin* may increase the perme¬ 
ability of intestinal blood v^wls, resulting in 
inctKwd fluid Ins*. They also may Indues 
fever and initiate ahoclL 
Br Chemical substances (digitalis compounds, 
urea, ketone bodies! and others) and impulses 
from the inner ear 

9. l.Tnvrt-.ilIy acting—arpimicirphirLt and xylaiine; 
peripherally acting—syrup of ipecac and 
mustajd 

10- AnJtkmttk) 

11. Redwing the secretion of hydrochloric add 

by unscrii: muciwal cells 

12, Cimetidinc and ranitidine 

Or [Peristalsis (a wave of contraction) and 

segmentation (a mixing action) 

14- Withholding of food tor 12 to 24 hours 

15- Rats and horses 

l6r By retaining water osmoticnlly in the yjit, 
these agents enure softening >.4 the stwl- 
17- Psyllium 

IBr By mbnlckLng the effect of acerylchollnfi 
0, MettmidamLc 

2 Of C.E-T, Nolvadent, Oral Dent, and Oxydcnt 

21- Ped^taUi? refers t<i s. iv\ cofLcnccitini that 

moves coflE«Q along; and flegmeniaritm. 
refers Do intestinal constrictions th,"ic mix 
contents- 

22- F^l*e 
23. H0% 

24- By farming! ;i paste-like barrier over rhe sur¬ 
face of pastric ulcers 

25f Feline? 

26- d- cxctttkin of ufltw 

27. b. equinea 

ZB. .1. tflil 4 

29r b- food storage 

30- ii. ilium 

31. d. anomoipltl-nje 


1. Releasing factors (RFsl are messengers made 
by the hypothalamus in response to its detec¬ 
tion of hormone levels in the blood, RFsrend 

tvKu^H to the pliirliary to ultnulare thU 

gland ro manufacture trophic hormones. Tro¬ 
phic hormones,, in. ruin.! stimulate a specific 
tissue or gbnd to produce the hormone in 
que*tinn- 

2. The major- endnerin* glands are the pituitary, 

the thyroid, the ovaries, the testicles* the ad¬ 
renals* and the pancreas. 

3- Tin correct a deficiency arid to obtain a desired 

dfecr 

4- In rhe body; external 

5, The pituitary gland is located at the base of 
the brain ventral to the hypothalannBp and its 

primary function is to control the activity of 

rhe ocher endocrine glanda. 

6. A negative feedback mechanism occura- when 
the hypothalamus senses a high level of a spe¬ 
cif* harmwiw in the blood and in response re- 

duet* 11 w. ! amount Ol rulcnsulg iuuli^r (HF) for 

this hormone:. A reduced amount of R F causes 
ii decreased amount of trophic hormone to be 
produced hy the pituitarys this results in *Je- 
crea&fcd production tff the hritmtihC by the tat' 
gee organ. 

A positive feedback mechanism occurs when 
the hypothalamus senses a low level of the 
hormone in question and icraease* its pnxlut> 
i ii hi of RF Increased KF e;tuies an inert*** in 
trophic hormone and a resultant increase in 
activity of the tappet oTj^in, 

7- Neunihornumal reflex 

$ - Con (id ocropJ s i 

9. Frogesrins 

10 , Esrrus synchronization, to induce abortion, 

■nnJ to induce estrus 
II- Pregnant; HJthitifltics 

12. Estrogen md prtigehtertinif 
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13 r The reproductive tract has been examined for 
blockage or torsion, and tha t the octy ix has 
dilated. 

J 4. fmcdijchynmine (T 5 ) ;uiJ DemiodothyiQLune 

iJd 

l5r Soloxine and Synthroid 

■ 

16- i>hc-*Tt-5K.t-irw s! re^njliir/lirspn intermediate- 

acting (NPH^ZI/Lnice), kjng'achng (Gbijg 

detemir) 

17+ Regular 
ISf NPH/PZIftwente 

3 9., WeakrtfSS, iitpixi;i, slink mg, $)nd fl£ [JuTES 

20., BlC* Jillft purples 

2 ] r Because of the: potential for abuse by human 

athletes 

22u Fhmnrione* 

23.. Went gloves and/cit avoid gening che drug on 
the skin 

24r Residues of DES were shown to have a likely 
link to cervical cancer in women r 

25.. Corpus Lurevnri 

26, d. uterus 

27, c. trophic 

26, d, hypothalamus 

29^ a. estmd ml cYpionate 

30., b_ false 

3 lr a. true 
32r c. oxytocin 

3 3+ h. the i*dien<d cortex 

34- d. otkita 

35, b, hypothyroidism 



L Dilate 

2. Glaucoma, keratoconjunctivitis sicca 
3*. Pupil buy 

4- i^-lirhalmiL: slaiilS. iLTtf used :ls diityrni feliiC ;u.Is :;■! 

dccecring due&K in H&h the anterior and pusre- 
rior tCj^nvenrti and in the nasolacrimal system. 

5 s- Fluorescein 

6. Aural 

7. Fop Leal ophibahnkM (e.g.,, omrmenrs, drop*) 
6, Because the eye secretes tcbib, the medicarion 

may be quickly diluted; thus reapplicarion be j 

ColtUes fljtftasiry- 


9 ; To provide local anesthesia to rhe eye 
10- False 
IB, c third Cyt lid 

12. a, dilate 

13. h. mydriasis 

14- a. closed 

15- b. falx* 

16. sl 5; ID 

17. h. corneal ulcers 

18. c. equ incs 
19- h- false 

20. d- Acarexx 



1. Three, h'HegumeiiTary 

2. Propej nutritum 

3. Protection, temperature regulation, stoTwgc> 
immurmregulation. secretion, vitamin D pro¬ 
duction, and stmivry ^nApCum 

4- Five to ten 
5. Anciseborrhcic 

6- [nflammatc^n.’, debridement, repair, 
tnerturttlon 

7- Has drying and cleanainjt pmpeffLGa 

8. True 

9. Sysrcmic 

10- To keep the an i mid from excessive 'elMickinjr 

aikljcir in ul i Lil inn 

11. h. false 

12 . c. skin 

13- a, tnie 

14- h- false 

13. a_ true 

16. J. 6 

17. b-collagen 

18. h. false 

19. J. ^raniiLvhiHi 

20. c. Kopertox 



1, Oram 

2. Blue 
3- R*J 
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4r NaxccL 
Si. Tetracyclines 

fj.. Tetfacyellttf 

7- On>-, nephn> 

8, DennampliytBsdE 

9, Spectrum 
10- True 

llu b. fa 1st; 

IZr a. true 
13, a. fungal 
14- b. false 

I 5. a. cephalexin 

16. b. false 

l7r d. a rcrracvcline 

■ 

10, b- false 

19. t. Jl ui 5C4 mpjin-i ili mt 1 
2D. a. Tiut* 



]. Predator-prey, commensalism, mutualism,, 
ph.orr 5 L£i k parasitism 

2, PkraFitiBsds occurs when <in animal is infected 

wi|h patlttltti* hut rwi clinical signs con ht.! 

nhurvol. 

3, Parasitost occurs when an animal is infected 
with parasitic-, and clinical sipra can be 

■.dhserved- 

4, Eccorpawlies lrtl eMl l Jit: i ait side Ol I tit- I'ixIv. 

5, EndoparasJjtes infect the inside of the body. 

6, Infected; infested 

7*. An anthelmintic is iiJministered to rid the 

body Of *ttd I l|T:IT;LS 3 (eS. 

8 . Or^anoptKMphace 

9, Insect growth regulators 
10, Tapeworms 

11- d- phoresis 

12, a. rivermBCiiiiiSi 

13, cL dieihylcaffbflinflzLne 

14, c. avnitras 

15*- K ProfendcT (emodepride/praiUfuanitcl) 

If?., l:. liielanmiiine dihydnK.:hluru.li:! 

17.. d. Valbaieu 

18. a. true 

19, b, fleas; ticks 

20 - J- nematodes 



I j Nocieepiore 

2 - Increased heart race, increased respiratory 
rare, vocalization* guarding the painful sire, 
restlessness, salivation, fnilure to pwm, unre- 
sfvrtrivtnessp ibttonrtil gflitg abnormal st&fljCCp 

OUlI tl> 1 .I ii'ig 

3, OOX-2 

4- Gascrointescinnl ulceration and/of bleeding 

5- Cars metabolize aspirin veryslowfy- 

fi- False 

7- Fentanyl 
8. False 

9- These substances iejulatc electrolyte and 
w.iter bdhAtt in the body- 

10- AltemaTe Jay dosing may help prevent fem> 
jjjcnic hypoadreniKooxiciEni; administration 
should he tapered off gradudlys very large 
do«s may be used in certain emergency situa* 

Iiims; CtrltlCCiWWOldl should lit: rivtiidt-d whuil 

corneal ulcers are [reared; use aseptic tech¬ 
nique when injecting into joints. 

11- Caused by the doctor 

1 2. Sbtitt'trtiTi effects of cottioon-etOLd use liv 

cluJu polyuria, polydipsia, polyphagia, and de¬ 
layed holing. Le>ng-rerun effects include chin¬ 
ning of the skin B ^strk ulcers, osteoporosis 
and iatrugenic Cushing's disease- 

13a LciLjiI artist lielie'S pTL'VL'i'il gerwtstk'm and Cod'- 

duct ion of nerve impulses by periphcr-.il 
nerves. 

14- Local anesthetics are u wd for infiltrating 
itlto Iiil;;iI areas h.wf suturing wi>uiful.s P fot 
nerve hlocb {lameneaa examLnaEinn), for 
onciarrhychmic effects, for topical use, and 
others, 

15- b. endnrphins 

Ifia cpyiflgen 

17- b. aspirin 

18, a, phenylbutazone 

19- d, NSA1D 

20- b- vsBodibifon 

21. b. morphine 

22 . a. histamine 

23. d. ketopn.ifen 

24- A- true 
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l2r Treatment of autoimmune hemolytic anemia,, 
treatment of l^plKKr^dJc-pLaflinecytic enteri¬ 
tis, treatment of fheumacoid atthtliLt, and 

Treatment of lupus erythemariwus 
13. Because most antincoplsEtic drugs are very ir¬ 
ritating to tissue and may cause doughing 
14- lXsignate ii specific li sentient ii* handling- Wesir 
nonpermeaHe hu ex wLtn handling. 
Cover work ‘urfecea with a dispoeable, plitiric- 
badeed sheet. Wear an appropriate lahxarory 
coat and miusk- RBCorutltute all materials 

L-'ir^tiilly CO ijvlulI iHfrauilnriliim. C Zlc^;m rei:jin<- 
STlmjaedl material of any conumirkailorL, owJ 
properly mark and Ancc it. Dispose of contain i- 
nated material in leak-proof! puncture-resistant 
containers. Wash hands ihtitot^hly- 
9 5, In the kidney 

16- E[\sficn (en.'rhroj'Kiiecin) 

l7r Nasmin 
18- Heparin 

9 9. Ji iiiriy dislL>Tl i he white blood cells, nv.ikirlj£ 

idenilikaEion difficult. 

2 Or It chelates (hinds with) cakium. 

2L Anaphylactic reactLoiu, i irumi n ns 1.1 pp re ss ic m , 

vomit mg, diarrheal, h^iii Uis-i, cystitis, pain as- 

aulaid wa ll idmiitihcraciuiL, and rlasue dmiv- 

age from extravasation 

2 2 r Body suriaot area 

■ 

2 3- Lymphoid neoplasia. 

24. Imeefercm 

25r Doxorubicin 

26, b. hone marrow 

27, d, to carry O- to the tissues 

28- c- He ifi i< tin to 

29. d. Regu-Marc 
30r b, false 

31* c. 5 U/ral 

32- d- green 

33- d. &, 

34r d. EDTA 

35r d. felines 



1- Ri.>utine checkups 

2- HejilthAige, type erf vaccine ftdhniriittmd, route 
ofadknlniaracJon. Lxiiicitfrenr Ineukirinn cf 


infectious disease* exposure to an mtccrious dlis- 
eaw befi.Jte immunity is TtiKhetk dmg drerapy 

3- An Inactivated -wacchue hai or^ttlsmscoiii-- 

monlv treated by chemicals to kill rhe organ¬ 
ism, hur very little change occurs in the .i mi¬ 
ttens that stimulate protective ijnmunicy, 

4- A Live vaccine is prepared bmn live ini^T-iiis-T- 

^aniSbUki nt ldfures- 

5- Modified live vaccine h;ii organism* chat have 
undergone a process (attenuation) to lose 
theiir virulence, so that when inoculated into 

I he In xly, ’llu'v an iuumu ie LiV 

Sfirdd of disease. 

6, A toxoid is a vaccine used in producing im- 
municy to a train mcher than bacterium or 
virv 1 2 - 

7. An andeendn ls a ^peelrlic antiserum aimed 
ogainsjc a toxin char contains a concentration of 
..me iboJi.es csracce-d from blood plasma of a. hy- 
peTimmunhetl, healthy animal (usually a horse)- 

8. Tlie eimieim should be iiciipxiL'tkLiLl ;md placed 
in the refrigerator. 

9, Using drugs to stimulate the body’s immune 
response to disease 

IQ, Aveiniinnon 

I La h. fil Isvtf 

12. J. ^dminis-iering n med reared hath prior to 
vaccination to clean the skin s surface 

13- inactivated (dtraJ) 

14- si- Live 

15. h. modified live 

16, b. antitoxin 
17- c. both a and h 

18. Ii. Iil^ph ;lti wpciMii 

19. e. berth b and e 

20. c. rcctHiihinnni 



1, c. calcium EDTA 

2- dr Prin^ r the cat to the hi^pital to start rreitt- 
fftetit wnh aoecyiej^reine. 

3. sl Rompun 

4, h. on an empty siLimach 

5- Oxymi.irphone 3 Torbugesic- Tallin- V, and 
Nubain 

6. k blood urea nlcrogsn (RUN) 
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Review Question Answers 


?r Articular cartilage and connective dfifue 
Sf GAGs set as chondrcprotectree afrits. 

9. A neutraoeutical H any motitOKk food campo-- 

nem fhai had scientifically proven health hm- 
elics, Including disease treatment and preven¬ 
tion. Glucoram ine/chc nd roi r Ln sulfare 
10- True 

IJ. The Dietary Supplement Health and Educa¬ 
tion Act of 1994 

l2r Qmcaa-6 and omega-3 (atty acids 

13- Increased bleeding time and possible: ^ 

CttiJJEiJ Immune InriLiliim 

14- To prevent or reduce the systemic absorption 
of ingested drugs or toxins 

l5r Lead poisoning 

16- Water-soluble 

17. Naloxone 

18. Benzodiazepines 

19* S-adcnosylmethioninc 
20- Ethylene glycol (antifreeze) 

21. b. false 

22. b. false 

23. a. true 
24? h false 

25. b- fal« 

26. a. True 

27. a. true 
26r b- false 
29- a- true 

10. b- false 



1. Inventory is rhe quantity of goods present mi 
the veterinary facility. 

2- Develop a budget; keep abreast of expenses on 
a regular hms; once a system hiis hren put in 
place, keep it derive; budget analysis. slum Id 
mirror die practice's philosophy;; snalping 
expensed provides a comprehensive view of 
the conditkm i*f the practice i>nd helps shape 
its future endeavtsfj. 

3. Money 

4r The number Lit’ c i m« a product is- used and re¬ 
plenished each year 


5, 4 rums 

6- $102,500 

7j Make lute items ate on hand! when needed? 

and mitUDihse the expense of keeping; iunu in 
stock. 

8, A packing slip is found in the carton in which 
freight is shipped.- It documents how many of 
each Irem i& shipped. 1 1 msy or may nor Jn*- 
clude the prices of the Lrcm(s), although most 
commonly it docs not. 

9- An Invoice is documentation of an order 
lihi^HiJ lu the vfloriir-iry luMpifal. Il limy Of 
may nor accompany the packing blip Ln the 
shipping canton. 

IQ- A statement is most cornmonly mailed to the 
vi ierinory practice. It document* the items re¬ 
ceived by tI II: hospital nnd rhe Mount duo on 
account. Gamrnoaily, it must be paid within 
10 days m that no late fees arc incurred by the 

business. 

11. The psuni rit which a product KSftlluwcfJ i<i he 
sl?IJ or used in-house before new product U 
ordered 

12- This number is included on the rabies certiJi- 

care given to the client; a ho, robies is y pxv 

node disease, mi l. I the veterinarian must ac¬ 
count tor rhe expirarion dace of the vaccine 
and the serial number. 

13- l 

14- DEA iiiveniiiry 11iii lI uMfge, OSldA tnanuaU? 

MSDS sheet, supplier's catalogs 

15, All Information on the form must he correct, 
no markouts are allowed, no liquid paper can 
lie uied, ifiuM liviv-e cisrrecl spellirig, iniist hive 
correct sriongth, and [he vercrlnarkan musrt 
si^n rhe form, 

16, a. tTuc 

17- d. 8 

IK h. FIFO 

19. d. the federal government 

20. a. tTuc 

21- b. cost; retail 

22. il. I;TLIk.! 

23. b. false 

24. a. due 
25- b. false 
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acetyklfroHiie A JKuwciariMfiliwt ihaL allows u nerve 
impulse is? cross the synaptic (unction (pp) between 

rwi i iwrvL 1 fibers bet’wwn * neraw fiber and an <.srgnn 
(t'.g., inmdu. jjand). 

aCtftyl-.IhlHilfcSJti'rJis^ Ad en^yTlM th.iL bring* ah; Ml Lll'J 

breakdown oi acetylcholine in the synapTic pp. 

activL* Immunity Imnuinify that lilliiis by ;ui wn.inL.iLV 


own iirtiiiuciv response 


l'X|.'h rjurt: l i > foreign 


anilgcn. 

AdiJi ■■ nn V A duettSC ■? syndrome character! red 

hy iniiduquait 1 umijunts •::& oixThoimtuEuid h■.>rri k:- ii v r-_ 

adjuvant A tuibfctiDCi pjvui'L with an an.li|^.M tu en¬ 
hance riw immune raiwnMtothemtijfrft. Adjuvants 

may fcwm a LkuI iicd rrnimiluma ;it rhu inject Lon situ 

or Liu.iv produce-systemic hypcrM.-nt-icn-iiy. Adjuvant 
have received much attention a* a result of a possible 
(Kir nur proven) I ini with the mcreared incidence of 

hhfx.wirL'LiniiLs in vaccinated cola. Examples uf ..idiy- 

yarns are aluminum hydimidc, aluminum phosphate, 
ulinninijm potHsinm sulfate, water moil, j^p-miii, end 
diulhy]acHinjcx*rhy] fDEAE) duxerjn. 
adniisur^k A Lltlil mxl CO dtiMjnlx- an action ur a KCtp- 
xor that Is activated by epinephrine or norcpii>ephrti>c. 
idaorfjent A drug that inhibit* GI absorption of drugs,. 
loxJhdi u-r chemical* Ivy attracting ,utl huLling them 
to ire surface- 


.uivLT 5 *- ilnig r^nttinn An LinJi/xir^hk*- response m n 
drag hy m patient. U may vary in severity trnm mild 
Li • tu Lai 

fijncoE-olisathn The oonvenfem of a liquid Inco a fine 

mist luLI-.i\.LiI suspucu-aun. in air. 

afterload Thu Kidicanee (pcvuuri: J m arceriea Lhat uiurf 
he- overcome to empty blood horn the ventricle, 

agnfiixr .A Jn.iq rhar hriTijj* nbni.jr n specific BCtiOfl by 
binding with, the w^pnipriatL* ncqsbir. 

alkylatimi Rkffuacion d a liEila^L' HL^tl w iuhstWCi? 
and I *M A that rarrsei tnewraible inhibition erf tbe 


DNA iwiIbcuLe-. Allcylabng Jr.ip are ustd in uhcixkh-- 
chanpy tfcaiTiiimt ol cancer. 


flnabdism The cmsmictive phase of mcrabolksm In 
wh ich body cell# repair and replace riraie. 

nnal^uMU. Thu able nee uf the sensutiun of pain. 

analog A chemical compound having a pcruemre simi¬ 
lar to another bur differinp from iT in swne way. 
anaphylaxis A hy.-ttumic, severe aLkr^k: leauliun- 
ant^l husLj Thu Lott tif all JfimatiOtL May Lx dfiterlhed 
m local Urifi-cTiLija a small area), region;! L w surgka 


(nKompanied by uiwmBcwusnew}- 
iin^iugenuaiy T1 w dev dupuidi l uf bloud veaseIs* 
antigonihE A drug ihai inhibits a specific action fey 
binding with n pantBulftT receptor. 


aniluTminciu Ot\Mu u>lJ tu uliroknaie lidni imli pfimakes 

(e-g. a ioundwofius) from a bon. 

anfihaelenn] An wg^nc rh^r inhlhirx hncwrinL gmwrh, 
iuipoJa replLcacii m >::4 bacturiw, nr lilla ksuterkh. 

ihiuik Aii agent pnaduued by w mLccooHjanltifii lw 
wmBymheflcally char h*< the abllLry to inhibit the 

l^nxwth uf ui Lilli ^iiicnxn^aniHiki. 

ibixJ v An Jmmiincxlebulin lnukvuk ihar cumtlnes 


wirh the spec Idle antigen that induced ire format inn. 

incii^hdlinL* rjrii: Bliidking ncfvc impnlsf 1 Trnnsmuciiin 
ilkniLf^h thu paHLsyiiipalhucit: iiujv«.iu 9 ryitrm; a]«.i 

called pmuympaAcAyiic. AnticholknergLe Jruus may 
be iw'd far the rn'wiTm'ni nf Jigrrhca or vomitinc- 
anti^n Any luhsEiLnce that u;ltl induce . 1 a specifk: inunime 
redponse, tuel i as Ecodns, foreign ptateARi* h.iLien.i, ;u id 


VUUKE, 


aniimiemhial An agimI rhnr Li Ik mBCOOTEEilLsm* i'«r 
Mipprussea their inultiplicatHm or growth. 

unitiji ^h c A Jrus that Inhibits or suppresses the cough 

arrhvthniiw (dyxrfivlfemia) A vadwtU.vi hx.xiL the nnnn;L] 

rhythm, 

■ 

asIrIngcnE An agent that caurea ccnmcclon after apph- 

CyVtiiin tin m$\m. 

atuny The Absence or Ln;L of nunnal icmt uc fiLtength. 
iR.uom;U !vLcy Thu: abilJqr of-caiddac muscle to generate 
impubw- 

aifltuni.imiL' nurvuLi.s ^ystem. That pi-Tti-.m. <4 th<j nervoai 
myai-tm thai conirub involuMuy acitvdctek 
^v«ragc co^s of hvsirtory on hand Average cost «d f : l.n- 

VEnhJry un band L-s dctemLin^J :-y wddini; the yrara 

beginning inventory kp ihe year's ending inventory 
and dividing by 2 . 

jis ir i l I - n . i Thf innhikrv ill Jin jnfactfaus to product 
paEbhJt^ii: vAulix. 

batCL riw Singlu-celled uiicrour^jankins that usually 
havi* ft rigid cell wvill j*nJ o round, rodUlike, or spiral 

shape. 

hiirf.'turM.i.Jal Aih .luunL Vr iLh the CApubGity ti> kill 

bacteria, 

hiu-fuTlra A til led buctwial vweme- 


bacturkhiiatLc An ag4fnc ihat inhibits the ^ruvrfh nr 

rerpnxUjcclofi ofbacrerla. 

tw-tji-hifaiiiH-se that reduce rh«r- effocti^reess 

□fcHtaln jntibiatin; huca-lactarriaiM. L is penLcLllinase; 

feoea-hciamaM II Ls ttphaloapufinue^ 
bis Larvae of several fty spcdcc (e.g^, GascroJ>MuSp 
home Kit). 

bradyurrhythm ia Br^lwardia WUCdaied with an im^u- 

lanry of hcan rhyrhai, 

brndycardij A plnweT'thpft-'normal heart rate- 
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effector A jJiiL'id. organ. or tiente thiii responds to nerve 
stimulation wbdi b specific acrion. 

efficacy Th^ f rctent to which ;i dlniR CflUWI thr intended 

etI 1 3 in ;i patient. 

irfecitolyLe A aubeciruc* tluiL dJuociaiea liruccr Iona when 
placed in wliftLcn, becoming capable of conducting 

u fee tried tv. 

i 

elixir A hydroalcoholLc I.2u i-J Lhai contains aweeten- 
ert, (avortngp hikL a medicinal apent, 

l“FI 1 -s:iS The act Ilf VV'TTitrmtJ. 

enipirkal FliLsud liii uhimratiun iiiid p cn m u l e-xperk 


enfit. 

L'muUii'in A medicinal 0£evit rfrur ccraistj; of oily sulv 
stances dispersed in ;m iLqueuus nw-'dium with. an addi- 

Live to hLiibilizL- the dispersion, 
cndoiifelrliiiiii The mucous membrane- Lining of the 


IITfTl U_ 

enduparasitu A [sujsite that lives iiuiJe the body irfits- 
hoSTr 

endinitidi.ii liver The uihxwh layer of epithelial cell? 
that linu bluud vose W. 

uiLtrof hkti A x*.> 1 Li3k.14 inward (i,e. h toward tin; cornea) of 
the eyelid. 

i. , quivjh:nf weight I g mi lU'CuLir weight (from H”f i^ 
chart) divided by the total positive valence tf Mil- ma¬ 
rc rial. 

ifytb<™a Red new of rhe- .«;fc in fiiuwd by congestion of 

I"he Liif illiuiett. 

urythtojJOtesLs The forma lion ul eiyuiiucyEUik 

erythropoietin A gLycoprocdn boraionc seemed mainly 

hv the kidney; it ;tct.s tin stem culls ■ :c the bune ninmaw 
■ ■ ■ 

to id mu bite red blood Licit product Inn* 

euthyroid A nonud diyroid iftand, 

expectorant A Jnig dwr enhance* the expukbon of w* 
unctions from the respiratory fcr.&cfc. 
extra Label use The use ul u drug tlu.1L la not ffiedfical ly 
I irted on the IJ.S. Food and Dnig Administration. 

(F 1 .KA) approved hlhel. 

exud'^Liun LfifikftgU ul fluid, cullx, uf celLulnr debris 

from blood vessels and their deposition in or on The 
tiaue. 

tuedhack The return of sumc of the uutpiLt product of a 

process as mp^t in a way that controls die process 
fed efficient y Thi.* rare ht which animals convert fed 

into 4issue . It is expressed os ihe number 1 if pci nek kk 

kilograms of feud needed tu produce I Ih tic L kg ul 
animal 

fibrimlyMS Fihnn (dot) breakdown through the action 

cf the utiryiUc placiiimi. 

FIFO First in, first our- 

¥'i )B Acronym for "free on bmnl- H 


FOE de^iLnation Title of poeseMdon passu* from the 
pharmaceutic company m the buyer (1*,, the pur- 

rhnw-rl when rh-r- shipment j? Jf-liveivd to the buyer's 
business destination (Le., the veterinary iaei.ilyl. 

E OB shfopfog plmeii Tide paeseafrom the phiirii'iiieeuLLe 
otmpany to the purdiascr when The vendor places the 
gcxiJMn the fxwiusNiLin of the aerkr United Fnr> 
cal Service, Federal Esptesa, Averin Express). 
fiiU-secvice omipany A pharmaceutic company that 
offera foil service (e.g., rhi 1 - -company emplc^ safes 

i^KiBitab'wx hups whu vnit ■vulurinary iocilLtia), 
usually with a Limited l'iulTlI’Ct ul pruduC:^ 
lungieidnl An a^nr rhnr kills tun^i. 

Iimgij-ital.ie An itiieni ttiat inhibits the growth ^.it" tungi. 
I^Elgliook syiiapse The site ul tlw: flyfiapt* FeLweun 

neuton one and neuren rwocrfcht auconomlc nervous 


sysr^m. 

ypuuriMia A yrtMip Lit uye dixua characterized by in*- 

creased Inoaocular prewure itroc icsuIts In damage to 
the retma-find the optic ni?rve. 

■iimaadntnspin A liDriniin^ that stHiruilatesi the uvurLa nr 
iUatifi. 

gmnulatlon tissue New tissue formed in the healing 
of wounds of the soft tissue, coTuatfng of coniwcrtwe 
^is^uL■ culls iuhi ingmvn young vefflefe n ulEJmaTely 
fomiE a gear, 

half-life The Eunmunt t>f time (unally espreHed in 

b^in) that il tiikcs Hw the cpiimtity ki£ ;l dm-: in chu 

body w be reduced by 50 %. 

helminlhs Paratire worma, Including nematodes ccs- 

;ind tremartucln. 

heuiaif ernes is Vomiting erf blood (the vomiius din 
rtseiTiblcF -coflfcc grounJhl. 
humaturL'i RIihk.I in the urine. 

hi-^bimninis A chunucnl muJaatLirut thv inikimnLJtiiry rc - 
sgnirisu Tulua^-cJ Iriim meet culls. HbiLaiikiibu may luium . 1 

dtUriLin und inc tensed permeahiUty r 4 'm-^ll blood 

vebces, carutrictiun of srniill airways, inun.'-a.sL'J kcr^ 
tionsrf I'Ll Liu us iti lIic .nrss’jyx- arid poin. 

humidification Addition of moisture to the am 
hyhridnfTw A cull culture th*r consists of a clone -of a 

hybrid eo-ll kimsL'J hi' dusmg cells 11I JilEurent types, 

Rich as stimulated mouse plasma culls and myeloma 
cells. 

hyperkalemia An excoru Kit potassium Ln (he hlixxl. 
liypx'rtKitfetma An irxuustsrf xxliuiu iak the E'UxxJ. 

hvputendion JVrsisa-ntly hij’h bloed pnsRire. 
hyperturua^ The stare chflracrerbcd hy an increased 
e on le i ty 0 r 1 u n s i u n. 

hvpokafemb Abnormally low pomsslum conccnmncn 
in the blood- 
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hvpnnat reiiata A deficiency of sodium ill [lie: bU»d. 

hvpopbywfll poFCfi? system This k the portal sywGin 

4’H cbc pinMifijiry gUnd m which VM*milL , !>. Jmcn, the by-* 
|x>llta];iniu.s cunnect wills, enpi llarin -.it I lie- luntwicw 

pliudrary. 

hvpoTc 4 * ni i:« Deervasod volume of ciccularing blood, 

L , itri> K 'L , n ic t .iusuJ by tht 1 physician (veta'inairizn). 

1CM l.invL'ti kvrv CutiLrol niiinugtr) A paraon { DUi i p 
times a Licensed vnerlmiiry medical technician 

|1_V M.T]) Tropnn^ihfo fiir mnnimrinii, Lirdc-Tinji, anti 
mainl/imm^; inviMitury iia a veterinary facility. 

1l;A CLkis- of antibody pnaduecJ on rrwcoiia rijimilviiiic 
swrfocw, such as rhe-s-r of the me-fpiT^rorv tract- 

nsLitropic Affetirnu the iurcn uf cardiac muscle- enn- 


t faction. 

Lnspis&tfti.-d Thickened or dried oui- 

LntqniPQjFnciiTy system pTCftsinirUE rn, nr composed of, 
akin. 

inventory The quantity of goods or a*scr* chat a kectI- 
naiy fodliry possesses requiriiijf proactive conmJ to 

keep HippliL's stable ^ind currant, 
ng s itru Within an iuLiliCial environment. 

in vivo Within the living body, 

Env-nici? A Jnrrn igSTCTOtcd by n c-timpany that docu¬ 
ments tha quantity and pric* of each iLera ordered by 
the inventory control manage* 
envoivtinn The return of h reproductive orpin to nuc- 

mal si zc alter delivery. 

Luduphur An ladU k compound with a longer activity 
pertod ductHulisiniD ctwcombliKdonof Iodine and 

a oirriLr ihi.iU.'lliL-u ihat rahav.'.-; iixlirw; over him:. 


k-. nl il ih I iillanuLiiiliCill <.4 I lie OCKiea, 

kth&tolyfik An agent That promores Loosening’ or sepa¬ 
ration of the- Horny foyer of the epkformi*, 

kenil ■y Jastic An agent that pnanutfes -nnrmalizaliun nl 

lIil" -dcv-L'Uf- 4 IM.M it of kemifL 

Irvi"! kiim^r [^iT^^lcd EvrraitgefiKnt itf a molecule that 

may exist in j luflt-^ nr 2 rif-hfc-sidud t n n Si jra nation. 
Leva Lend duxLro iUOKK 1 1aVu riiv siicil' inuL'uular 

formula- 

I undine nr A medicine in, m \ oily, Awpi,*, or alcoholic ve¬ 
hicle tn hi. 1 - rubbed on the skin tr> relieve pi in nr text 

m a couEiTcrirrtcaiiT. 


lower mn 1 i«r n-f-uri-ns Peripheral netllWUS whose cell 
HjJii!*- Lie* in chu trantra] gray column.-; of the spinal 
curd ;uxl wIk.tm: 4 ^i MLicuLlcHbs lie in akclcLal nirndL 1 . A 


sufficient number of Session* o\ lower motor ncLiron* 


cajuie Truttles sijffdied by rh<- nerve m mrophy, result 
iih.g ici weak reflexes and llxeid paralpis. 
iTia.ll ocdit dJfioouQB houst A company that accept* 
oidro Irx^m the buyer by teLephonc; a good source for 


-.irdtrinA: itunu Midi ;i/t uoh , cutEocL, i&tipriTpyl ak-u- 

holi. or paper cowiiul 

mrmiiifflfltiiring The hulk production of chugs for 

li ul - sLd-.. 1 nl the wKnuariaci'cl iunt-futu-'iit T-Llarkm-sliLp. 

markup The amount dt money over coat dun a prod¬ 
uce wilt for, Markup percentages vary from practice 
te practice r bur all markups reflecf a retail vedeie over 

‘aliiifo-ialu vailuL 1 . 

iniL-k’Eia l"^ark black SDOol* lliat fcbulL from bfood 
sTainin[[- FlLeedLrq; Iws -recurred in rhf anri-Tinr p-irr of 
llbi! Gl traL'1. 


TdetalxiSU: a-. i-.lusi -- Dfecnaued body pH CLiu>t:d by l-xcos 
hydoegen kms in the- esnwselLular fluid. 
mi. s iah».Tlu’ aUkoJnsis Incressed bihly pH caused by excess 

hkarbLinatu in the uxtrieulLiilar fl.ii.id. 


mcwJviliwi (bivu ranfformsicionl The biochemical pro- 
ceu Thai ^It^it. a draw (fem -in active form ru a fotro 

that is InaclivL! ur that tan hi ^Liniinatud truin cImj 


h-niy, 

metaatasl* Generally refer* do tire wander of cancer 
cells (kun one rite to ancther- 

itu^lipunKf^li.ibiiHiniia TlLL , prcMfi'icc - ul mHJKririCglaakn 

in The Hood caused by in jury or toxic agems ilhac odp* 

vert A liiTjiLT-chnn-THirmal prupnetLon tit Henu^gLihin 
inlo inulbiinu^lLihm, which iix:s funccinn iis an 


as y gen eatner. 

akrofilaeJa A prekarvd ecqgjf of -ii fllarid worm irans- 

Ei&iltud tu eIw biting in^ct inint ilu: piriz'juipal Iw^si 
{t.js.i hLiri.il stLtc'L' '.:i U^o/cklna irtirTiins ). 

nkrocrpnlmn An organksm ihar Is mkiwocpk {e.gr, 
bacterimrip protmoan? Rickettsial, v-jms, and fonwus}- 

mil livqjLals ak-nt I /] J JO -.rf an. eiqiLivalunt wc ipht. A tunn 

ut-c-J to expreh-a the concenEtaciott of cloeErolytea In a 
sedutien- 

muMLs CdnlnctKin nl ibt pupil. 

inudulalkm Tl iu liloJ iEiLisLtt hi Cm nocfazef^Lve Ejran*- 
ralssknir 

mprnivikni A vwcine? arutiscrunip or aneiroxln dt^'vl- 

upL'J spocifical ly kw a .single anhigun nr urpanisin . 

mot 1 1 in A hjoimonc secreted by «ll* in the duodenal 
mucosa Thai -causes contraction of mtwtinal month 


nujs-LiLv. 


naidfixdycie Having die ability to bttaik dwn raueus. 
muscarinic receptor* Receptors activated % aceryl- 
cholirw and muKarine That are found in dands, the 
fcui.irti liclJ am noth ciLusek'. An acronym fat remfimbee- 
ing muscarinic effects is H SLUlV , : S = sallvaclon^ L = 
IgcTiniotion; U * urinBUtinns D “ Jefoe.it ion 


naydrinsLi [ .Ulation isl the pupil. 

myvli-ina A iiiaLi^naiLl iieUfiki^nL c.4 pLisnni Celia 
(B-lymphocyicsJr 
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nivd'.iyiippmtiL^i Inhibiting bunt marrow aciLviry 
than n>uks in ikcroafcd p«xUj«ion erf Mood«lb and 
plate Let*- 

mryriFihril A miLEu.'U. 1 hbril coinp**^ id nuiniiKHis my>.K- 

ll lamcnis. 

nebu Hutson The process of converting liquid locdfcca- 

lioTi-i into ;i ipr.iy that can, bu carried ijitn llie ruspira- 

iiiry flywem % Li'iI'IilIliJ viir, 

rmi i.iu’idi N PbrasLilc wanna, Jncludi nn icuitscinaI round- 

wnrms, hLnnnl wnrms, luniiiftxvrrriK, kidney wonro^ 
hua.Ttwumk.1, and -imbues. 

ncplirolti^v The SLlkIv Ol; the umi'iiltv (renal) iysltnl. 
n^pJhmn TTw basic hnwriiinal un ir cd rK l* l:idney- 
n >: rv l? [block A b'-si uf fouSi/ni^ nr aensatiun pm>.lii lkI by 

ijfcjL^LLhK >iLi an«theiLe agent around a nerve u> hillt- 
fcrc u-i rh m ability to conduct km pubes, 
nlcmcmic receptors RcceptWS acrjvfltwl hy ncfrylrhu- 
liirk? and neciitlnu fuml at the* nmmmusciilar junction 

of the skeletal rarnsck and h the ptnirltofiLc tynapsn. 

nimyqi'n hi I d nee The »rtnn«.l ir&s’in of the body B5 ic rotates 
hi prutc in intake and uh. PiuLrivc nitjugm Tx 1 1 ;ltw: c 
implies a 3HL‘Lgrini in body pmtein* 
non|HodiKtiw cough A coujzfi chat dees nor result 
in coughing up of mucus, iccrerkmo, w dehris (a dry 

Cough). 

niitnaccutLeal Any nwirosic food wfn|xmenc Awe has 
scientifically proven health KnivBte- 

nintcnvnt A .icriusolid prcpiiratum that cuncuins mu- 

didruil ajjenu- for application to die skai i <x eyes, 
oncotic pfChtnire The osmotic pressure gencrHJDcd by 

plasma pT-itttins in the hLexid. 

LTpen-u.iiLj.L' -jl.'.'.k'.'ciL-.i A type « prniiiLry ^l;ius. »,»lii i ul 

the eye in which The- angle of the anterior chamber 

remains Often, hi.ir Jilrnrriiin of thi.* i^CfUWtlF hi.imnr h 
gradually n-nJuLvd., unixing an Lncccjuu in iratnuKiilar 


pr&l&uK. 

iirgjiniriphLi^piiniit- A utlHflfncc th*r can inrvrirTi.* wirh 

the I l i ncr i■:jfi d 4bu iwjrv-i-iiLN ayrtem by inhibiting thu 


a fiiV me V ttf d in l* £W raw.-. 

i~ 

packing dip A document supplied by the vendor That 

awonrpmlw u punciwe. A parking slip generally re¬ 
flect! quantities ^wJistcJ, not prki“*. 

par-it-kiasis. A condition in whic h an nnuvwil liartore an 
endcrparRsite or an «topflrasiflw P hie no cLinicnl siqns. 


c:d iniL^tU'Mi nr infustatinn iiru evident. 
paraMluHfv A COndiEien iu which Sfl animal harbor*- an 

cndoparafilie or an ectoparasite, and dlnLcsl ugm of 


infrctuio nr infistcurion are evident. 


p.iras 1 . irip.iduLi^ ni. rvi.ius syHlmti Thai purLn m >4 Lh *j 

autonom ic nervous s-ymui Thai, arises from the cranu> 
sncTal portion nt the »nnl cord, is mediated hy the 


iu. , urntran. h iinittin' iKL'tyklitnlinv, and is Liinc^rrk'i pn>- 
ilk.inly With OftWfifViElg ;li>J rc’?LuiLriy. a -aLCiidy sUiLC in 

the- body. 

paimjynpa.thpixumEtLe A dni^i that mimics eIk efftirta 
of biiiuulaiiOM the panayiupachciLc ru-r^xxis sysitm. 
paiKoicfe! The route of adminknaikm of Injects 
dniRs- 



pa.rit!lai 1 cedi A let'll Iul'ilI^J in ibu ^asuii: nuiL^KSk that 

ttCFem hydeoetdorte iicid 

partiiinn v ik-IHl iL'nir Thi- ratio of rlvr- ^ulyhiliry ^nh- 
stamm (iC-H-, jps ;mLu]H!tius!> bctwKti two status iii 

whbch they muy be fourid (e^., blood and isi*. gas and 
rob her jotxfc), 

p.i ;siv* im mi inity Inununity Thar cccurn by adminiilra-* 

4 inn cA antihi>ly pniducud in anuth^r indiv idual. 

jc-Hstalsis A wave of Evuooch muscle con [race Ion char 
passes alon* a lubular srnicturv* (01 or odwrli and 
nisxves the Duntenta Lif tluit it rue In re kjnvmd. 
polydipsia EKCWiVt ibiraL nianiftsied by iACHskud 


warer eonEumpeLon. 

p>.iU uri.i Exccshvv uriniLTiLin. 

piilyvaknl A VfiCLandKEulVu Of LinLiU?xin active 
a^alnfc multiple anrlgens or oEpnlHits; mixed vaocincr 
pn iitad The volume of Mood in The ventricles nr the 

end nf diikstnic 1 . 


pretnirtuft: vL'iLtriculur LOcltnietiuil (PVCJ ConJCT&CBion 
of Thu vcrurlcJea without a comspondJng tofuraeden 

Lif rliL* aiTiiL. PVCs amu Bun an irritable Ilhjui nr foci 

in lIil vencricltt. 

jm-Kfiprlcm (legend) drug A Jrto* that is limtivd to 
ur under the 5upervi*#on :-i v^f-ri nnrian beemm «->f 
putuntial dan m- r, difficulty nl adminiuTaitk>o, ur uthcr 

consLdjtraciofiii T 3 m: legend ihat ikbiyfiLiLes .i pnacrip- 

tion tlmg stEutes the foil™ in sf XirntLofi: Fedenl kw 

re.-itriers ibis dnifj 4 o usu hy nr un this tirdcr nf n li*- 

tetried v'CLLTituiruin^ 

preservative: A suhrancc, such os an andblodc, anti- 
infevtivt, or tun^|israt., Thai ts .+..IlI c *.I rn a product to 

destroy Lir inhihir muLi iplicacinn cd rniotniguiiBiu. 

primary hyptrih^nudism Hypodiyrokllm resuklng 
ftom a pathologic condition m the rhywid- 

pniiiuL'iivL 1 A ctiu^h that results m cuu^hin^ vip 

of riiuous, McreELorua, or dehtta. 
prnstajfliidio A HibHaoKe synthesized by cells from 
HTBchidunk sucitl Thai wri'w m ai mediator of inlam-’ 

i ik a Lion Lind luia oilier ] , 1 lv!ih>Iol , .h: functUHU. 

pruritus Itching. 

pycwfenrin Any sk in diwflR chacactfliwd by the pn. 1 *-- 

cnee oi kmnivtirifi erf pais. 

rccoinhiiL.ini DNA BKhnulDgy A process LhaL nnimvoa 

■a gene from one organism or pathogen and Inserts it 
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l -PAM dptidldwclrie), 79, 378 
2_SX Fla and J tele Ftnwdfcr, 273 
mdext™ duIuIhjvl, IB 7-3 L8 
Ci^iL'rnrnwkMi ofd^riufe in, 3I6TN 


A bten. 73, 279-280 
A-H {doxflBontaw^ 110 

Ah hole cruse (urdekruK). 533 
ALihreviatKHis. utedkal .n>J 


fhatraMHla^c, 4ft, 410 
AhdanrinDcenrbaus 145 
Ab&Ocbiiie Veterinary LininiLiil, 222 
Absorption, dm* H-10 

and Kkninlxtratinn n^ite, IS, 9 

Fjmoh. afitcrtrifo 8- LO 
and Lirdd wlubLlLcT ot Axj* Q 
Acarexx 10.01% irnmoctin), 207 
A CE (angJonfl^l n -c on v siting 
cnwie) InhlbkoTs, 123, 143 
AccrOtic Cleanser, 207 
Accmanrtflii, 343. 366 

Aci’miinniin Immsim r,rim!il:inE, 365f 


ALL'i.mmiaziHit', 8l fe 89 

AccpffflitBJlJie meltaic, 82 
Axeman mop lien, 2 S 4 
acecvlcy&ttlrtjt afttlJ«e io, 106,. 
377-37ft, 37ftTN 

i=i'>nruindii:.i[i,:ci^ r >.k Inr cats, 


ICSTN, 2H4TN 
Aceceiolpmide. 121 

Kir cveaummi . -r gLhiicnnu, 199 
AttciiC acii.1, m topical aiitSscpck, J IS 

A^ervlcholliie- 70. 73 
action of, 77, 78, LC6 


and Mwviml plwimwtherapftW 

AciT'i'Lc fv-jlinfscLTiisi^, 70, 78 
AceryLclviAineHL'niw intiibvton, as 

EHsmlnrartittl prolctoiecIcE* 16ft 

Acetylcysteine 

as antidote m aretanuraiphen 

potewunifl, 377-376,376TN 
ns mucolyric, LC6, 377 
AtLgylcryzat'ine ■.iphlludmic, 204 
Acld-hrae balance, recuhrilun of. 104 

Acid citrate dcKunte (ACID) aiLiielcsci. 


33L-312 


Acidified Copper Stilfore, 223 
AcidLlyinis diets, client uiucuEUin 

about, 124TN" 


Acral llcftc dcrmoclils, earning 220,223 
AC TTH. See AdcunLiciwi icomipic 

burmnne. 

AcrimmLim- injetfiksfl (iKOmWnflnr 
inieiterixn), 545 

Active (silteplaNZ), 333 
ActlivnddwKml, 167-163,376, 
576TN 

Active LimikUEiii .vl 349 

vniccjr»i:s ch.iE prixluce, 35] ->3 31 

AjciiLjt (ketoccJac UluimlI kauri nek 20 5 
Acyclovir. 202,244 

Acyclovir i^liEhii]mic fttliiEhxi., 202 
AJalnt (fiitedipintOs 14 L 
Ad&flU Rva anJ Tiek pWpdKtlOM, 275 
Addison^ dnaae, 2?i, 292, 293 
Additives, 3 4 4i, LOv 35. Stfe dbft 
Inactive (Incn) ingredients; 

PlCKEVOt ivCri. 

iei fluids Kir therapy,. 315 -3 L0 

AJei.|ij:m preparations (polvwlfccftl 
gl^isnmiiuigLycjmri). 286.370 
Adjuvant, iinni'jiuiU>cic. 349 
responses ro, 356 

AdminLstnt iim drug. S« LVus 

i+Jiii iniMfMitrii. 

Adrenalin (epinephrine), 80 

Adrenalin Chloride (epinephrine 

HQ), 13? 

AdrcncfEfc, delude km erf, 70 
I'VJnjEiL'ryiL agonists. 70, 80 SdfdlH 
CflJKctiolamlnefsJf 

N’t mi cm w h l 1 1.4 m i n eiL 

Ittr tsirdiuvascular {fetokrit 136-1 37 

for ekucorm, ICC 

inh□ hir i l in of. fo beta adtenetgk: 

aDEQgoftlau* 122 
for pain ncffliKfK. 280 

Adrene^csc antagonist* l.adrener.iiie 

Hocking agenca^-BO-BI, 122 

Adrencfck nctvous syk™. .S@p 
S ympiulheiic (jdiEfieipc) 

nervout wteii v 

Adi^npfpc rt'CL'prvWis), 75, 773 
responses of. 77, /Ht 
AdraiiXMiWiMopk hormone 
(ACTHJ, 174.2^0 
fotnJ pnxtducEKXi of, 177 
Tarsec end jKclont of, 175f 


Adriamvcln. 337 
Adsi-Thenr .i^Miilsl, LSD 
p^TOinlt^l inal, I62»-163 
Advmce Ffnhcfii 166 

Advance? prcpnmriiwis- ( iinid^cL^pritlK 

267,269t, 27 U 271TN 

Adv«w N-.HTiun(s), to drug, 2, H-L5 
inKirmacuan iBCHMcactk, 41 4 t 
T ffH^TIinfo, to VL'Lurnt.iriacL 5 
Aeju-'C Humber, 105 
Abd ■ Mask. OM 

Acnasul fomtoLackm, 35 
Awwl chcf.ipv, 105 

AcT.iH>llzatinrs, L02 

AhuiHtYi drug and ttctfM, 13. L 5t" 

Adrin (axvviiei.LDuLinul, L10 

AiterK.iiJ, 130, 133 

increased, sfi hearr foiluTc, 14 L 

Aganlit, L4, 121 

eoribiri&tkkt ul, wllli rtCCptor, L5l 

definlcton of, 2,113 

ALarpine (piLocarp-ine}, 7H 

JUbfftdaaolfo 233 

lor trwtlfiaOfcmllfl kirftcctom, 264 
Alban (sultadinwtlrainc} 

(•repatrol ions, 241, 264 

A Ihirerol, ftp 

aw IvundiixJLlatnr. 109 
AkoTiul (s3 

jls dumfiM-rme ^giTir, 244-245. 243r 

iiiLreasLii^ s|>irit i-i 'I and antiviral 

anlvltr • >f. 243TN 

pr-p^c.4iiiri l irc< in Luing,, un sLm, 

245TN 

m tdpLmI anrtstprtc, 1 17 
ALLtcTune f-!piri:ouiL*crune3. 121, 344 
AlAmetMipc, 141 
Aldwtt tone n n r ago n i scs ? 121 

A Ite-run M I.LeuL!C^ce derived 

inceiftrciii), 343 

A Iksiftnn-AQ {vinMp«hw). 341 

Alien] lx, as dis-infocT.iurs, 248 

AlltvlBCbi(! 4gcncs». 336 

eummi'inly usl'iI, 338r 

AlkylntUm, 526 
AJIcrlphowl der Ivwlwi 92-93 
A lleigie cnrKlitLnnj 

iLnlihL^hsmines-ii >r treatment ■.■ I s 

m*i$9 


Face iLnnilvr Ebllowcd hr L dnilieates fid’Lc; ( indieates figure; h indieai.e^ IhMpTN inditai.esTtx.hnii.ianV. NfflW 
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.■\l lurpic ■ucnidit ium fCfflflfrLnnJ.} 
trerriensrerrarkInr rr-qjmnem of, 

m, m 

Allergic deniiMiLhc 211 

syiremk cnnvctKtcmftds tor, ±20. 291 
topical cnrtio.Htcruii (or, 2 I V 
Allergk rLMi.Li'.in. after ramiUr.iL 
drug injection, *f0 
Allursub-T Shampoo, 213 
ALkfrifl’iiiuL fordiSHilutiori of 
ur-.iLirhs. 124 

ALuGrtiL,. 204 

Alpha-l wcepm** and atpha-Z 
nEceprcscs, 75, 77, BO 

rcspQiU&fi ul i 7Bt 

Alpha adrenergic agraMs 80- Ikedso 

Adrenergic afljmsr?. 

I«.ir pain Lid*Licit!iIt, 288 

Alpha adrenergic antagonist.?, 81. 
3dL,3dlTN 

dii neal in:liCati..ui- fotf, 122,. 143 

wmecessa ry 4MP05 mcHlihcatii.n, 
L22TN 

Alpha hlodfieii, Sk Alpha adrtnetek 

nnrnp"iTfclF4Tn_ 

Alpha Xi.ri ThurapeiiJIk Bath Oil* 2L6 

Alpha Tocopherol iy icamUi E), 321 
Alphupn {hrjuiuJiiidinch 2C0 
Alprazolam. 8243 
m appedte Mimulanr, 83TN, 168 
in K4i.ivkir.il fhaimafonrher.ipv, 
95-96 
Alfeph^, 333 
ALcemoti vc i li edic l ners, 370 
£ 110fld ropco U<: t iV «, 3 70 
Iwhs-ifo 372- 376 

iiiMraasulicjls, ^70-372 

FtfStniDCts on, 382 

Alvrenanfpsr B 180 

pjecauiKHU fnr bKhnLdnm, IhOTN 
ALumLrwm accfsit. ata^nlngenc, 216 

AlumLniim odhrm^re, Ii60 
Aluminum hydroxide,, 1ft) 

a 

Alumlnurn/imigne^ucn hydroxide. 160 
Alupeni (m a -if rnfareru 41 „ 104 
Alveoli, 103-104, I03f 

iii.iinMUnnu mirnul airtluw fin, 103 
Amantadine. ±44 
American Vetcriaiary Medical 

As£0£iFirkKi (AVM A ) E ±2, 

372-373 

Amiglvilv-V laniiVaCLn)). 237 
Amikacin, 237 
A m im»glyccs#J e s, 2 3h-2 3 7 

avoiding lwphftMwsk;*(i&eCfi.or, 236 

com rjindii:.icem> to use of, 237TN 


Ainici'.i.phi'.'MJus {CoUPiHr-dJi 
precauriiins in im' t*f, rn'irh nrl'H-r 

drug rhenipies. 237TN 

prepardEium «.i| (intdiidlng 

indi ljh ion* .and jfnragotitsr.s'l., 

231k: 

A in in 1.11 ^ i l4Biii i Jh.~ , 79 

as nnELenKtk. 117 

aa brunch* dilator, 1.09 

for Etcatinctit ofdiariliea, 162 

Arninuphyllme ^generic), 
ArnulOptfOpaciiitk actii m ik, ;uul 
i^tliiZaT^MliH L26l 

Amiixkmnc, lor arrhythmias, 140 
Ainitra-, 274 
A ml tf^ pry]! lie, % 

lor hefoivioc mcHiilievkri■.»n kn sdi 

Ink ini*. 223 

for idiopathic fdlnc Vmm uiirwy 

tract disease. 12 b 

Aiulodiplnc 

for PiThyehiml*, HI 
l*.»r hypertension in renal 

llUtiflfrcljClKy, 123 
A minimum cklnnde, 123-1 2^ 
Anauacici llin, 230t 
dosage fomt uf, 231 
ard pur**, inns L iik'iil.iniiCL'- 2 51 r, 

232 

Amptieramines, 94 
A n-irJiuje-i, 160 
Ainphuk-riun B, 242, I42TN 
AnuptcISlin, Z31 
rv.I kernel Llsn, I30t 

Ar^ptfoliiuMTu 264 
AmixilHj), 29, >01 

pmper Itu. ik ,i lm.* rL'd inkiLM. 1 foe, 

29TN 

Amrinnm:, 117 

Ain J«ech Pnx^raKinru (■.krv.ifirow 
[hWfterftJimlne). 181 
AiuKilk srLTiiids, 191^192 

Andbclium, 173 
Arvilr-mil (cfofrupranlrwj-, 96 
Arulpsia, 70, B0, 278. 5a ofo.< L'.iin, 
druys for itcslIiiicilI c4 s 

deinlTn^i of, 278 

AnlgEwa, 278-279 
Analug LMmpuuEid, 173, ]h| 

A ri^|4i'. bix is larnc. ^fv>dk), 

349 

elinical M^na nf, 356 

mm 

rrearrnenr uf, 28H 

aJre wwqpc agents in. HO 
tfiiw^4irine all, 1C9 
Aruplasiirions hlnck, 233 


Aiiiiprime OpIilJialimc Snlul ilth, 203 

Avut&bH ^xyliiziTie- h y--1 TtM;: Ii I ii r i l 1 1 .* (, 83 

Ancd (edaoabin}, 2 54 

Aftcubon {flucvtueint}, 243 

Andrians, 17^179 

m Iwmntin ic agents, 124, 328 

Aiiveliiifi (aiii:L iiiyklkilitle eli iLTridiO,. 

94 

Anemia? 327 

70,81 

adremeri;i c ngenis in pniJr-nsing, 

ao 

•.Ii us?* for. See A ncscheiica. 

epidurjl. 293 

and tegfonal, 278, 293, 2941 

imconuKular blocking w 

luljunet ixi, 94, 293 

prttneilicaEkmii in. 79, 84 c . 67-88 
Aiw^ihc-tlc ina4c, &m\l nnlvnal, 47i 
Anesrliei:ies> 81, 293-294 
s*.!mii? liitarkni of, 46,47f* 29 > 
effeci:!! oi J9i 

barbitunrlcH, 84-85 
bciiKdlBepirw eki h^tnv-., 82 

lIimlh. ngenri, 86 

dixsi^L j funns of B 294-295 
inhaled. 90-92. S#fflJsi> Inhalant 

lUKCTherkh- 

iniselidsfo, 294-295 

K-^l, 291 

li riser and Jar-ir>.:n of, 293 

topical, 295 

fopkpl-ophrhplmkt Z0K 295 

xvlitzine liydrixiiliariiie, m 

eoufiblnacionu'ich other drugs, 
83 

A nesiTus. 176 

Aneloeditma^ u.'lth acute allefelc 

ie*Lrrii"rtks, 288 

An>5iW-nesis E in n-\iun-.l henlins, 2 IL, 

219 

Anjfimensiri- l a nvetfmy fniyme 

(ACES, 141 


AneloteTOdn-ci:inMctTini; enryme 

(ACE) inhihncirs. 121, 143 

Animal bkxjd hinkhi^. LiJLTrm-.Tticrni 

j^i.aT«§ Him. 414 t 

Animal ding amendmenr, £±t 
Animal L Vuii; Availability Ad (1996), 
13 


Animal hr.-ildi BcieticH, inJcnnat:icsn 
TnsaunCfa, 415t 

Animal MlxLilitllI Use- (.Ikiriikiarinn 


Act (AX1DUCA), 21 


Aiiima.i Oiniiimti, 242 
Ampryl -j selegiline I, 97 
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Antfrevi# 

anahuLiL rteiuiidi for, ] 9] *1.92 
field duffapy (or, ¥)6i 

ANS. .Six* Aur-riikTaniz iiltvlhis iyjrerii. 

Amufol (rtsnoU)* 140 
AncB£kU> 16? 

mngtieskicn in, gHiErarndicarmn tci, 

lATTN 

oral. precautions m nwof. I60TN 

AnrapmiL (ytihiiiibine), 381 
Anta^Tridttfb),. 14, ] 22 

Mivhrvtj pcriLin. nl, I 5t 

definition d, 1, 1 L5 

Antheulide EQ (tioribendraifek 253 

Anrht'lbfin {pyramel pmnravre), 
2*1-262 ' 


Antht^aine [njv^rian Ili-Jix.iiciL 1 }, 294 
Anrhr.iL’Ydini'jv 53fv 317 
LT-miiLonly uted, 33dt*339t 

A tictorrhy thinks- Sw A rrhyi hmiatsl, 
dnip ;for rrubnent nf. 

Antlbacterial dn^fi, 227 
amJhk>ftlyttat«J«n 236-237 

EL*phalcwporin >-1 >2-234 

LhUmimplirtfniEuI, 2 38 

ftMfeftlco], 23S-239 
HuoroquiiJoloneSfc 237-2 3d 
Imu^iinkh-i. 239-245? 
macfolidct. 239 
iiLtrohininSv 241 


|v~iuLiliins. 229-232 
roIvTWEln 13 end bacitracin. 240-241 
rifampin. 241 
s ptv t i fi ora vn U'u 240 

Sillt‘.EI'l. 11YlIL 1 241 

tLiCrdCydinEih. 234-236 

E-OfMyC-al 

Kir riphrh.il nuE idi >i itlI u*r, 202-20^ 

for uti* diKtfd&ni 205-206 
for ppivtiwlnij mid crcsnnj; tkln 
dismdera, 220-12], ZljTN 

rarisXHJiyEiii, 240 

AnOltltiric mjent, 227 


Antihcdy, 349 

ALlCLdi.oiitiefgiC, de fi all C Loti «»l. I 50 

AniidvolInctuK PcentL .Siy 
t Jh'.iLin'jqpE □nm.gpnim- 
An 1 . 1 cMItic*cera&e k. Set* 


IriiHirvLT-.iL'Cjnu rhi iluv-ruiL ^ 


Anricoaguhint^ 329-332 

antagorilMt io, 332-333 

AnrLo.iil.igjcnFisc .igc-nr?., 204 


AncLCLmviiL-:anr. See Seizure 


pnrucfuiloiu and control- 

AiirLdepraurnts, in hcluvMwnl 

phtfimncxichc r. i p y r 96 -97 


Anrii3i:in4hc.^iI njrenpw .$&t I Virrl'H-.i, 
•drugs foe. 

Antldluretlc Iwmoiw (ADHh Srs 

£lkfl YftiJlTfirESjirt. 

for polyiin..! an pdyd ipsin an 

dlshere* In^pkluis, 123 

Anriii:<ihs 176-3 S3 

aacetykfsteinL', 377*378, 378TThi 

aalvflnxl dwrccsl. 376, 376TN 
.inriv-mins, 360 

sikiun. EDTA, 376-377, 377TN 

cJiirM^rriiipei il, 376 

frh.in.sl, 379, 3?9TN 
fomepj-uk, 379, JT9TN 

merJvyIMie Kiii% 177-. 1777 N 

penicillamine, 37*379 

skliuifi thittulfate, 379 

rhi.imuiL- hydrxchJiCkfo, 160 

vitamin KI Iphvl'jnadimH'j- 330 
Ant I emetic effects cf antshitiammea, 

no 

Anti emetics, 155-L58. Set; dlsu 
Vuimiinti, treatment of, 
AnriKsimmi: JniM>_ 16? 

Anl itruLTL* ptibi-f lirn;, iirilidutt :5 for, 

379 

Antilunffd drugs-, 221,241 -24? 
Anclgffi’iifsl, 349, 35 L 
Antlhefcnliidiikfgh 257,253 

Antihistamine Inkctfiim. NO 

AtitihistainiMQ, 110 
action of. 268, 2SW 
as mirioiietica^ 157 
injectable, ] LO 

Anrltafectiwe^fitnw. 226.729- & c 

oL» AnrLlunL;.il ■.Injp; 

Antimicrobial dm 

Anrirffiriu ALM-nr.s; Anus 1 r. 1 l 
druijs; Disci n foctznt (s-). 

A hriiisil:.«Tii-ri:if.irv druiE- Sm 

Inll.iiTiin.Liiim, dnipintr 

tnatmenl: al. 

Anclllnum (phywwrtfimliw), 79 

Antimenl>nJLc«, 3-40, 34JfW 
omununLy uttdi 3391 

Anrimffh*.i:ii drnp, 227-229 

amiiuylfccuidu,. 23*2 37 
■Lt’phalrtfii Tins, 232-2 14 

chlur.iinpliLTiiEiil, 23H 

llnrfotiicd, 236-239 
dnOtfCk|DLruC>Lcni n h 237-2 38 

lincfwflmidfcs, 2 >9- 240 

modides, 219 

iiiirjforjhi, 241 

pefiicillms, 229*252 

polymyxin R and KlciIt.ielti. 240-241 


Am 1 miETLih 1 . 1 l -.1 ru ir= <* 'i.osiiViUL'jj 

reference questicnciK 249 
vvfereilLes un, 241 
rifampin, 24 L 

:fim;d EnnsidenitLcini in u-iing^ 

229TN 

spt'Ln nLirnyLLn, 240 
AnUunion i da, 241 

woac^tlirtw^, 234-236 

variEi-mycin- 240 

AiLlinEr^jLEil i^ lIfi^?., 1 33-344 
alkylaclmfl fignoot 336 
anllinqpdina, 336* i+0 

LuUiniEtakjliCt;^. 340 

■ 

antUdmhn Ai>cn^ 3+2-341 

kkikigic resp<i.iiiSE muiilicrs, 

342-343 

336 

onnbinatKxu- cif, and side effects, 

335-336 

dfecTlfmessof. 335 

iminLm'L»Jj|jpn , enivtf 1 1 -44-145 

fiiiKtllancau^ 341-347 

PPCWT eAiCPtinn altngr, Hid 
dhemut h k rap y, 3 3f v 

nlmiHton, 345 

levien.' quL'srkins 1 in, 346^147 

AtLiipansaitic dnigi, 250 

cllmi<diiK"flrton ahom, 252-253 

fer ect^fianuitH, 26S- 275. Sim 

tiUsO Et[-Cf 1 a^^ 11*11 dfiip ftW; 
ln»erlc*d«- 

flnrcnJnpanuibes, 253 -268. See a£xr> 
Endoparaiitca, druftt. for- 

mffcrencctinn. 275 

review ques t in ns cm, 2?6 

AiwipkliisifCOM- PouLxicCp 222 

Am iplart'for dnip, 332 
Aniipruri I k nmxlicsslii 'itM, O rpical. 

216-217 


Aiurimhe preptwHijraw, 259 
AmiKbtmhek ini/iiitatkiux,. i*piic;sJ, 

213-215 


?u|!|!Ufred, Kht cciiLiinr-n --k in 

disonleKi 214i 

AnflwMn Unip-nmeiulf-l. ^L, 3HO 

Arutbrptic agents, 244 
and dlelnfMiHVE., dlfftrsnce 
bee ween. 244 

ibr aVin, 21 7*218 


Aniijip.wmodk: a^nrs, for Tnearmenr 
•at dinrrhua, 162 

Aiwlroiiffii vBKlncc, 353 

Aminthulin agents, 540*3411, 341 I N 
cuinmniLlv dbhL 339t 
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AnLiiii»ivei4* 102. L06-109 
centrally acting, ICkMOR, 1071 
perifAwnli^ acting, 1071 

tptojCk: action uf, 1,05 

Anriiusrive cffaon, ni npircid agnrt isrs. 

si-m 

AntLUiiiive itytiup, 105 
AnrUilcer incdicarLun*. See Lkwrric 
ulcers. lor tndtmeM: cf. 

Anuvnun fMfcrums friSt.fti.sJ cold 

snake, M0 

AntLvenrn jTjlyvafcent (Croli«li-.l;ie), 

M0 

AntLvert (meclizine),. 157 
Antiviral Jru^>. 243-244 

topical optuhalmk. 202 
Antbai-Vet. m, mm 
Anxiety, IxTtsMituCpicie derivative* 
for. 62-63 
ApiJns, L*9S 

A PL {■£ I ‘hjfHjiVi C ^.inaji.iii Dpi it), .17-H 

Apomorphiiw. 69 

a3ntirudr.il iun df h I55TN 

oLitUJijce for ruxfcliyof, I5VTK 

ns efnep^, 154-• 1.55 

ApatheLurit-T weight, table ul . 4121 

A(xd ic c a tyiTwofit-Iwkl ^cem, 57- 59 

problems inralvinf, 64 
> viUinie and y> eill'll equivalents m. 

56h. 412c 

A ppe tLie j t iuuu I. m. ts, L9iS 

lvil"'Mi;i:CpiiiL’ derivative* ua, 

62-6;I 

Applicat^m njbvniuion B for new dru^, 
21 

Apf meal, i*il new .Imgs, 19-22, 

Apr.tc li 'nidine. for ghvucDra.i, ’Kti 

ApTHolinc {hydralarint),. 123,142 
A.j.iaMIira'VTftM, 515 

A ristoc nrt (ii.i a menu! Lunch 11 ] 

Ar<pjd Grfinules ^nwckffcfismlc 
nctd), 296 

ArrhvthmLrtl>). 130, 132, ] 34. IM 
dnigt far tmiuKnt mi I 39- 3 4I 
ntennlnL 140 

bets aJieueTtfic antagonists, Sis. 

1394+0 

oa Idum dfumnc I blockers, 1404 41 

Claw 1 A, 136439 
tZlas&m, 119 
Class II. I39440 

Gift** ML L#0 
Class, IV, 140441 

diliiazem. 141 

Lida-eariM!, 139 

nicxiforinc. I 59 


Arrhyl hiuia 14 fCkmCitiatt^ 

ffi H Tiisi.tmi.L-, 119 

pcupnimifol, L40 
quill kline, 139 
mcrcinide, 119 
verapamil, 141 

Arscnie &itd lit-irvy flirt aJ poiiofliilg 
i.Ijn'K-r-cnpiul for, J79 

sodium rhjiWJ.ilfotL* for, 379 
Afti&dal cearpisxliiioiB, 2€4 

Asparaginase, for c he ini-nlh crapy, 339i, 

34 L 

Aspan Intijliri. 19$ 

Aspirin. 262, 262TN 

in, uni illary UvarLuwrit t4" heart 

tally re, 145 

m ancLpfowlec drugs 332 
Aaaoefetions, veterinary-, 4L4t 
Asmpiiicfph FFfimonjhlneguliflCfl, 267 
Astrinjgefitlj J ,211,217 
AMrpi^l («'.leg;liiu) 1 V7 
A csnsH (hphowlnt). HO. SH9 

Ahersclol, fof airliy I: lira Le--. 61, 140 

Allard (dichlon^l, 263 

A rip»iine^>li' I 8 1 

.» revcrail agent l>.«r medc him Kline, 

91 , 64/390 

Anwm { InrADc-parn), 9i-9h 

AtOftiC neuropathic Madder. 125 
Aksci^, 113 

Aropie •.L'rrn.iciris, 

m\ IscbontiAic iignnt> for, 2 14 b 
c^?mc-ss^efnlfl acnon In. 291 

.selective icnmunife-upprcssanrs t.w, 

223-224 

Arflpkn (fvck“^{v.!f irH?l, 221 

ArnKiinnm, 95 

lAircsph.n i- tacrciMnc^lfacc), I9@ 

Armpine- 

Ktinns nf. 79TM 

as ancklow UtcholliufKlc wk*cU> - . 
121 TN 

as ancL'.lplv tu wpnoplmpliiit'e 
cflKltlry, 26ITN 
as hi^inchixIil.iiLir, IG9 
cunJtlundkarions-tu tew utf, l9>9 
iviyilnart:; ;nii;I evdnpkpc aB-nr, 

197-]^ 

■ 

pareri?era I nr lyi'hthaLinie 
■i.Im ii'ii:,i r.4ii iiin rJ, 79 

separate preparrarinri-; nf P far Llt;?:- 
anJ 'iin.ill tint nisa I St. T'^Th 

ArreriLmiMi, rd vicnlc-nL'c, 151 
Aural heiaacnm.i, 205 
Aiirei.nnyeiii I'repamiiuhS, 235 
Auriraire, 207 


AutlJgCTKHES Yilu illL*. 333 

AkimimimirrK: hemnlyrtc nnemLi, 

ccinicasteroid action in, 29l P 292 
Aijftjcnaticily, uf heart Uidcle, LM. 

IM 


drugs vuppiENvinn, 1 M*I4! 

AutiJibi.iniK nfir¥Uu» svsttin <ANS)-. 

7a 71'Tip 7 if, 7MI 

cuntrnl and rc(jnlaBiofi ot, by 
liyi'tilluliiriKhi 74 
and effects on hennt rare, 132 
funttiunle^i 75 

mmlu* flf, 75, 76 f 

.pul p^nniiuc^tinaL refulntinn, 

I S3-154 

nwtons earrytaif Impulses cm cacgec 
Dtauctum in, 75 P 701 


pre^angLiunie mi>.I ports^nij;lLtraLe 

,75.77, 77f 



seke-niaLic •.lia^r.Lm ;■*, JH 

RiKlivbicnTF?erf, 7If, 72, 75-7-9- -See 


■vv^lem; Sympatlietic iwrvuij^ 

fki.'-r.ipei.rrlf Jriigs 4 ii>.l ^Ite^r?. im, JH 
adrenergic aijmls* -HO 

apJcencnjte flucafidfiltc^ 90-91 
efuilinerpc ngents, 7S-79 
elualii lergk- tintaui'miri.^. 79 

Ayefniecrins, 262-293 

Avian ftluclire, 319 

Aviruluu age hi v 349,351. 

AVMA fAr.ii-ru-ari Vcwrlnerv Medhcal 
AmiciariLin), 22, 372^373 
AtfijltdiipcHs weight, lafok-dT, 4I2( 

A Kid {niisjrkliineh 159 

Ajsciifi), 72, 721 
Aaptooncft for behavioral 
phprannui-irli¥THPTi 9+; 
AariftiiDprirK, for immurve-nx'Jnnred 

dlsea*-. 197, 544 
ArkbrhvmkJrn^ 244 
Azithruinycin, 239 
As in m (dcxajnwftiisjciffh 11L, 292 

AriiLTn Pr-wder, 292 

AzrjJyL 127 

Ajnpr (hrln5n|«nkfe), 199 

Azalfrline f-iLfc.lhmlazrne), 167 

B 

R ftbet^ 73 

J1ghf?2.z Infoctfon, 2M 
dh^ lur treatings 265, 265TN 

BkLIUjs Cf.lmfiwe-Gxi6rLn (BCGJ, 544 

Mncimcin 

aniiLm ivrial action of, 240-241 
lorsuptrficlBkxulaf Infections, 203 
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fiKurfr* 227 

■;r.iin> ih.ir Hi fferefunarc, 227, 22Hr 
Bacterial endn trains, effects-at, on 
u;iH.n lintcrfm.iL s^lcm, ] 54 
BooerinL infections. dm^. Kir 
amimpgffuiafb^, 21-7 

ifejShsalirnpirins. 2 >4 

chUir.impht-niijLil, 23B 

AcicfenicuL 2JK39 
ll*ijtfiLMjpjirvLiloiitth 2JB 

linct^arniidci, 2J9 

BaaCrci Ikies* 239 
penichllint,. 231 

paLynvyiuni f and bacitracirL, 2+2' 
s pptl i cl " I i;i liyc: i cl-. 240 
tetracycline*, 235 

vanec i m yc in, 240 

BKteriaL Overgrorthi u;iM.n ■ i I'Ll t filial, 

Bncimlcrnl^fi! dings for, 1*66-] 67 
IkictcricldaL aqmts, 22 7-128 
fatmlnfe),. 349 B 331 

! mircu ci o nwd i hi p n>ry, >66 
Eucteri rata lie ugmrts, 2 27 -225 
BKTtftkrra, Hi' 

RAl r in oil. 

Eullinp i7.ni, 29 

iitticf, 37, 37f 

K-LTununL 1 prrp.Lr.4i in n> (JliLaixm 

iTieqliinmw'l. 283 
fonmlnch 46 (pyrantel Tartrate), 
261-262 
Baat>LLiirdtes> 84 

■f I^llfcatlco of, 54. P5r 
king-acting, 84-85 
Eaftfoc (pta^bl), J40 

■V.Lrriu-r- 2 . ro drug dssrrlliiiiim 
(in hrdy), L ] 

DasallcL 160 

Hue'll number, on drug labeling, Id 
EaiK <jg|s. for ieLuiIiel sicca. 2 ] b 
Baymls (coufiuvho6),. 261 

fan rit («i raffoin), 23d 
Bnytril Otic., 206, 206 

E* X3 4 Bacillus CbEmtcK-OuAiiO^ 34-1 

Bepucaup, 247 

Ik<. lunKthhCKinif dLyrnrumacc .III 
IVh.fcvuir:iL rJi;Lrm;t'orhtT:ipy. 9 t- 97 
antidepmaivts in, 9d 97 
Knuadi uzk piFit detvvalivra in. 

BZ-RI^-Wi 
BdUcnH nlLnkilds. 79 
EciuadryL (di|divnhyilr-.iiiiicii:h ] 10, 
157,28,9 

fcTuccpril, I' -r hypcTtcnaiun in renal 

LnwiffiClKK^ J23 

Ecnskaqpcil Lotensin, L23 


Bendiutarb, 273 

Rcfimlkuiiimvi ch tar hie, fle rnpK~.il 
antiseptic, 2 ] 6 

BvAslliDiA (uxfendazulr)i 253 

Benarnidazedu, 243, Z4lTN 
Berm xlcssepiiu: derivatives, 82 -83. 288 
«xtrtlak'] a*e i.-4 h for K4l-tviOr.it 


therapy, 95-96 
Kvfiiul affine for, 380-Ml 

Benzoyl peroxide* aa antiwlwrrhck 

imdicarkin, .2l5 r 2l5TN 
Benzyl alcuhuL tiHiAhdn JicatLuns lu, 

foresee .3 MTN 


Benzyl bnuHle. 275 

Beta-1 race plant* and! bfitu-2 rt-ceplun, 

75. 77, 60 
if^parraca iid; 78t 

Beta-2 adrvwryic &gfttii$l3' afc 

toonchodUacioo, 109 


Beta adreneryic ai^innists. <80. Seeatsu- 
AdMMIlfiC a|*'j h I £1 * - 
lkr:i adrencrcK flncflpontok^l 

act inn uf* on milc h ill i muN.lu, 108 

for antyrhiiii#;, 139-140 

corYihinaiiroi ot, ti irli diiitrncs. 


I22T34 


for hvptrwrelon in rcnnl 

ijifljffiicknPF, 172 

for treatment cri eIiueciUa, 199-201 

B«0 :»dri;in.rpi< hlixlclnfl B|^nr<. 5tV 
tkit.i ^dnjnf^fpc nncnpniiu^. 

Beta lilockm. Sff Bt ia adfinut^ie 

fec.i d.ierriiiiaivi^L 227. 229, 231 
Bctahloc 140 

B«dln«-. 216 
its disLTiluccanc. 246 
Bco^an dcvolwiMlofl), 200 

BecnmetlinKine diprofiinmire, Zl 7 
Betai|BDe (aie;iL:J.L 140 

Bflflfiorw, 191 

Bi-c.isfiJdl, 199-200 

BethHiediDU 78 

aerfon of.^nd IndkBttHi*, 126c 

in ipromocinf voidinj rl unn.in 
bladder, I2L 

IkTiipK" (fcccnunfctljp 2P0 

Reurhnnnsirid 1 {pendihubiml 
■sxlium.l. 97 

IK^rKrimr-e, hidtoring flerien srf, >1 >. 
See oIjdd Sodnirn hLcufKinate. 


EfeSrb.inate dt'lkati 315 
BJC ifQlK 212 

FK;iiamdc eompuurKU. ns 

JiiinrL'ti.aiii.h 247 

Htm.irofirnrt, 200 


Binder, 4t 

liintlmg .iiji-nrl>L lp 

Bin»-Sf>n n ge P 162 
Bfoactive LLTdiiiit apL'ctt. 1.69 
(5 1 l i n Vit 1 1 ^ I t r y, 5 
BbC^Bi 219 

Rii.ili.iqiH. rei|'umfi rmiJiliens, 3-42-344 

.See oidi.i Inunnniirhernf^H.irLu 
dn^gs. 

Rinli.iqitH, care of, am.3 vaccine failure, 
3^5 

Bk4>-tr, 319 

Bfomo® (nmoieic iLlln),. 231 
Binmycbi U'x nd t.lcv'c Il nc-). 235 
Biun Tears, 204 
Biopsy needle, 34b, 34f 
BinHil prepanLticffu, 79 r 237 
BicitrtntfiM»aElan B Af iinj£s> II-L3 
fpctins lnJiiHKdn([ h IL 
BipycidLne Jjerivjtivea, L 57 
BbacodyL 164 

BiHimjrh ^ih».1lcy1pte. 162-163. 

163 TN 

Bladder, Slv Urinary bLuldct, 

RliH.'tlinjs nrivlb, 34b. 141 
Blevding reduetkin, apJreneqjie aqents 

for, SO 

Rirtimyrm, 337 
Rloal Guard, 167 
BfofiC-Pta, 167 

Rilu.nr Tre.iim^nr, Ld? 

Bloetwa. See AmagmidAifa). 
Bloed-braln burner, permnhlllvy of, 

] L 

Blood glm-M-iv, iLUUilifi andelfcct on, 
]Rd 

MIikx! LoveL, til dniqs, over time, 9t 

Bloed modilViiiff drugs. 325-333 

sunirnagiiIanrs, >29- 111 

tbaiinDtytkz, 151 
hmiAiIntes. 326-329 

henuisr.inc agents, 332-313 
references-on, 345 

ievliew<nififtlon5 on, 146-347 

Blnnd suhiritucfis, 32B-529 1 

BNT, m 

Body iuid tnfnpflrruwnr's, 299-100, 
300f 

nlru^di-ilrihulinri in. LO-LJ 
fiu.il rtHweiLv^nr berw-e-en, 3Xr 
osmotic prussuio jinJ tcKikitynt 

fluiils in, 30L. 304 

FkxJy luid rcsiuirenumis, .Lilly, ICflf 
Budy Bu idl 

liaKitce iji, 305 
composition ni',5D0-30l,30lr 
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Body fluids (C , urtlFiiu;dJ 

.forerminiiyg -;r»iri.& iJ, 305 

dimrJen causing imJha I. uic c flf, 305 
therapeutic fluid administration 
for, 3C?s--113. Sw aba Fluid 

therapy. 

Body -suafacg ;irt*a >uxK J iv-tT-«ii.in chart* 

33St 

Eddy ttftnpwatun: regulation, LC4 

Body wacot. ootiftl* 299-300 

ikiLL'npne under ylziute, E92, 192 I N 
Bulus(«)* 29 

intmenout admlnlttpatioftB widi 
nflvrcHiug cacheter, 43 
hilT.ivm;*.h direct, procfidufe foe, 42 
oral admlfilsccacLon proeedwe. for 

Large nnmuik 37, JJf 
Eo Ciave Strife liriiifi), 239 

Bocpnfealt- 5« Hfitofe. 

Bats, 2S 1 

Borikm (IbnpAMEfllHH),. 181 
B-t, mi- wmpronnpln. 191 

BuviShfold 4 vuccaiYf, 352 
BradyatehvfhmifltaJ, 130, 134, 133 
Br.foy cardin. I JQ 

aLrupine resistant, hop-roterenal 

for, 137 

Brain. .Nee ia!*a Centra I nenwH 

l^tcaiKL. 

l^rnfeSKolocKally important area* 
id* 74, ?¥ 

Bran in;iih. ] 63 

Bwhdne twrhucpllnc). 6?, 10? 

Ere*ylcil ibrnylLumj, MO 

BmvaLH' (nwcIwlw-JifciaJ), 65 
Erevtlhkx |i'‘iiL'ii'<lrilh 140 

SHriumidine. 200 

Dflntolacnfck* W 

Bn.imiJe. ii'iT sc i~i i re prevEmiim, ,imi 
control, 89 

B™iccr!pt!ne, for ppegrvan»cy 

rmmruriiin m. dap, 16 5 

Brunch luI*u), IB-104, lOJif 

BhmchoconKncdon. 302, 103, IQ+f 

inechnnkim al, IDS. ID-Ht 
E-rrinehcdilaiiwi^ 102, L03 

dnip Qiydpg, 106-1 SO. afcn 

Bmndiod il.narlk)- 
Bn.indiLxJihiturSs), 

rn .,irwi ll.in- rpgannrnr ul h*arr 

taiLnre. 145 

klii-2 adrenercit liyuHistJ, 109 

chokiwr^ii; in !.*£■. :riL-as, 109 

hi.-ujmiines- 109 

merhyExanEhiiHa, 109-1 JO 

rlienrpeuck: ncrum ui , 101 


Bcurachucpasins, cantruI ul. LOS, &r 
aivi Bronchi hi il.Liur^); 

BBS Bn 

f Vn- Hnrg hFrr. ids . 

E^f* n li dilulusfi tusceplibility CtoI, 2 28, 

2M 

Bnnadki abortus vaccine, f-51 

Bulfor. 299,333 

Hulk. producing npnes^ 163-1-64 

Bun.nnidinc. 263, 263TK 
Bapivajcaiiw, 294 

Hu prune x *1 huprenurphmel, 8-H, 263 
Buret nil device, 310 
fkiKm\ solution (U5P)* Zl>6 
Buscnpan \ bury I hyosc me). 12 2 
Ekucupan cuiupjaiu.im, 284, 2&4TN 
BuSpar (bueplrorwl, 96 

ftur.nolidin prupararionv 

(pliaiiylJbucucKk£)i 2-33 
BuKwphanol, 87-36, 2#7 

as antirtusHve r IUt 

BuIOfcvn 'lypr^vlciic l;I>u;i| , 2 74 
Butterfly eadwtei* 4 If 
pcuotsdure for use ul. 42 
Buivl tawcinc, 126c 

in pri inKjring urine refgn&km, I 22 
EVilyrophenimc^, as anliemutica, L 58 

c 

Others, 73 . Z79-2B0 
OSfTLT, 219 
Caffeine, 94 

i ?nir L'UnLp. 454 
\ ."aJ.in pnpuntiovu, 141 

Calcium chirnnd blocked 

Inr arrhychm^, 140-1 + 1 
far hfpatcniion In renal 

IlHflktefKT, 323 

Calcium Disndmrn Veracnarbe, 37? 

Calcium EDTA, 33 U 377* 377TN 
e :.qkinm gluci insw, pr-g-pimii'«ns^, 
3ljfr3LJ 

Calcium supplenien.^,, in fluid therapy 

t>lut irflij., 1 l-fc-3 [ 7 

peecautkins tn adbninBtrarinn af P 

31?™ 

OladariunCs), 53-*-54 
dosage, 56-59 
i ccurii^r, 54 

ptnpartiinn, 54 
ratio, 54 

refetwictt cm* 63 

rtview qnesEh.xi> cm, 6-3*66 
l*.ir snluliun pupa ration,. 59 
IV fluid adminl^traloo, 6L-62 
ini] Liequ i v a Aemds, 61 
p.r.i: m CM1C k Al vaciOA ■ 59 - 62 


C a Leu Lit i lti i (s) (COW i itH ed) 

and r^fH«ns at iiiLSMiir^nk-nr, 55-56 

unkmiwn qiLmiicy in, 55 

CalDMm, 317 

CAL.B-ofid Impl.LTii, L90 
Cali senurbolus, 2 55 
Cali!k:iJ uwu 336 

Callim, 211,213 

Calves, gnawth ku rrr one imp I m it for, 

ISO-191 

Camhc-Tulaznle. 2? i 

Camplurated tinefture ul opium, 87 

Camvo (cajfibcndaiwlf )* 253 
Cancer, 334 

tii.i.nii iilicr.ifK.iii.k '.lnijj> Tif, 134-344 

CflnJn*«nl Ik 3 darmarinlt 


behnviur nicdkiy ing dnigi ibc, 223 
isfystciiue LurtkCfcSteruiLlli lur. 220 

CnnLne lymphoma mcnocfonpL 
■riihady 23L (CL/M^ IiM), 
343,365c 

Cai iin^ kfclMinmp VkKirw. 344 

Qftnlharide*vesicant, 222-221* 


G^ocro teapfop^lL), 123* 143 

CppwrasT (mri-npvr.im), 274 

CapwLets), 25-29* 29f 
cuncing. wuh palacablc isihsrajKes, 
37TN 


oral adm ii\MA ratk.it ■/, 36-37 h 36(, 377 
Car^oprlL L23.143, 343TN 

(. iarafate (M.icrallare}, L60 

CfirbaiYl ( 1 .1i»jt 1 1 > IcarlvvirtSrii ie CiCrate), 


CnrhmLiceri, for ilea and ruck can cm I. 

273* 273HSI 

i larkmivkhril rnc-, 76 

Carbaryl, 273 P 273TN 
Oafbaaok (caittkodsok-)* 185 

«Inrhcjiici.ll in irnluiyl KK&ium, 23 Lr 
CnrbejvkilLin preparatians, 231 

CurhrnldilLlri ^Kilum. 23ic 

Carhimn:nle B for hyporhyftttdism, 11^5 
Carh.Miic nnhyJ.TiLse inhibiters 

m diuivfkv, 323, 323TN 

inr glouci»iLL, L99 

Carlyiplatut, 339t, 341 

CpnflPC rn prmi nr nf 

.u.lreneryic m;enrs for, 80 
prup^T.uii in i4 L'piciL'phriiic l>.ir. 

SOTN 


Cardiac dii-c.L-c. See Cfudkivo^cuLiT 


&yi>1ni i ■ J i 30fd fi 

C'mdinc glyc^iiks;, I ii -136 
C.'arliaL output:, L33 

e-jkuIafKiti of, L33 

in heart failure, 341 
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LuTdioqum (qiLinklLni; 

pc^lygjilficcvrmBfe-), llfi 
Card Lei ViBciI la r s y s t u m 

anabLiiil ted physioli w of, L "iD-J 15 

cnmpirnftimry in e chants raw rd, 

03-135, 141 

CmlL^^nkir System duftmtefb, L 30, 
133-135 

andlL.srv treatment of, 145 

dkuity df, 144-L45 

Itii^js used in„ 129-1 3d 

far ;iTrli>iliii Lins. 133-141 

iJiurr^cic,, 145-144 

inotropic, 13 5r Lift 
rflVrrnFtJta vn t L45-144- 

review questions mi, L46-148 
far vucdila fc km P 141 -343 
titledivtfl in I real nit nL iif, 135 
pfmfcooGflf, 134 
stages-al. ;mJ treatment, I i 5t 

CfirdLum jwpar aeiorit {diLctazeub), 

in. mi 

Qudul (sufcilul), 140 
Gwdoulm (JlflOftin dbrtirt, 136 

O^ripncHnil., -HiS 

CurlyUnif (inuKiaylyte), L22 

OsmiUffi Powdk-r, aind Bolccs, 161 

{"juficmcfen. 2i^- 2H 5 

C-«LTj|T'jk'i i {Novuk} Cifdrtfci, 235 

Carravcc Wound Ukraine, ZL9 

Carrier \ vdhicLe), ID 
CifW&lol, 200 
CarvdbU MP 

Cnetnc nil. 3 64 

Cacalep&Vi 70. B6 

iImxhob miners). 70. SCX I 11 

for cardiovascular disorders, 

116--137 

mAiihimn ciF, hy hem adrenergk: 

□nkaguniMT, 122 

Catheter r-tplftctmenc, m incrawiKHis 

drug LiliLiijiistratum. 40TIV 
Catheter tip spiiqei 32i 

Cation k dcwrpenw, as-disIn/feccBtitE. 
24St.247 

pccranmnoplwn fnr, 

cunrirraindii: alien to, I.0&TM 

hypHthiyKHkJbiia ih| LH4 

imorrul panuireA in, Jiap tor, Ii4r 

iTUTjnuucular *.ir subcutaneous 

injection of, 41 

ini rave news ImliJh .him inunxarr ini* 

to. 42.43. 45 

iulwu i> 'll b fli id adui iniMfil ii in 

id. 44 


Cal s- (Cent Bn i iWil! 

liL'C.iriiini' .ind mnrphme iiuli.fcsiim 
far pmn control in, 62 
KtCtoei mjttlkiA of( proper 
procedure, 46 

metabolic Lim]t.iti>.ins in, EI 

vtal adimirkHr.il l'.i|l I •! I! ■. | IJ I .ii"'' 1 l"*^. 1 J ■ 

3Tf, W 

oral udiihinetratiun of tillLete ur 

capeuLet, 36-37,. 36f 

v;iccmarircu imd prEventivt hi-.ii.ih 

program I or, 556,358,. JMbJfil b 

Caulc 

beef, preventive health prajrain tar, 

36Lb-362b 

do kfr prmndvc health program 
far, 363b 

intciivCnixis;ii.lii iicn11 r;iLi• n of 

rcredtcfitUHi ro, 45,46r 

oral adaiinutiartkm of bolus feu, 37, 373 

Oral admit u-ilril imi of liquid 

Rmhcuclon to. 37,3flf 
vaccines for, 358, 363-364 
aytaine draw foft 83TN 

:me by-lriK^hli iridi- lev- fls 

HxhljvT fet .43 
Cttustle Ftw-der, 721 

CaLKric*, 211 

CAVM (coinpledfienun ami 

fllretnarlve veccrlnnrv medlcirw], 
372-3?.? 

OGNU (knnmsiii w], 13Bi 
Cetlof (wfodor), 234 

Cc£pdbn x i 1, 2 3 3 c 

Jo-..i.l^: foftYitol , 254 

■ 

i ! a t-H 11 - i .11 v. 11111 1 - . 2 3 It 

C‘efaiar53in, 2331 

dosfujc fomuiof, 2^4 

£ iefWpin-M-, 214 
CefntTin I.Luk!Ei!E;m \ 214 

Cdotaxlmcb 2 34 

Crioiiiin, 23.?r, 234 
C^padbedmci 234 

Cdrcldlme, dkwipe fcum?. «jf, 234 
Cetriafur, Aunp t.:cniA at, 234 
Cefl iulur HCI r 2338 

C kfriiiivir snviium, 231r 
€."e-3l circle, 134-335, 3.Hi 

i 11 cv'cIl 1 ■Lunspr.- ihc, 326 
£ >ll csjvk 1 sfiHfjcibL - , 326 
Cell Tuaruhniru! 

dryjj through^ 9 

recepmn an, E 3-14, I 5f 
Cdtn qninulus. n 32 

CetilCT for V’i , lt , rici;'T> MidKicii: 

(CVM» r lT,WC 


CeiiLr.il nervau^-syjlfin (CNS), 

70- 71.74. 741 

dru£> rhnr act an, 8 1 $5 

barbHuam, 84-85 

dnr beimi’ixirnl rhi-r.ipy, 95-9? 
di^aciartivca, 86 

iti euchanaiia, 97 

inh.iLm anuthethex, 9D-9 1 
in isLul lane iius, 92 -93 
awucokpurhil^HfiGit 89 
neummAucular hkirkingsi^Tirs, 

94-95 

opioid .ifiimiosi,. 86-88 

opioid nnrnetmiscs, 88-49 

rd’erertLeb-un, 97-96 
ffi'fcew -tfnc-srlont on, 99-1 CD 

in seizure prevention ;ind 

CMUOfob 89-90 
almulentfe. 93-94 

tranquiLizen- unul I;itLves 1 82 -84 

pai-i'ii -M-i'iitiLLuii in, 279-281,2801 
phpmnpci:iloekpilT lm[wnBnr #re*5 
al, 74 h 741 
B7Ttdf34£4 ti jl lliii . 73 

Central xeruifiziiriLin, 28C! 

C^ntruw liannnopetituuikle), 79. I 5. 
162 

Cq4ulexin r Zllir 
AoetQt forms ok 254 
Ccptalffiporlnt. 232-234, 233HS1 K 
234TN 

prepamiuiu of, 234 

includlnc irHUcPinni and 

a nr-j>\:n jsr.s t 23 Jr 

Ctifcloiliiik 233i, 2?4 
CephBf4rin p 233r 

t-uphT ultnc-, 234 

Cephul* (IaccuIow), 161 

L ii-pi.Li (ceirazidnnu), 214 

Ceirhnim. 74 

Cercnla (maiopICHnc clcraw), sL 58 

Cent lyric, 20B 

CenniHi, 28 
CerumKiK. 2C8 
CJentmire, 207 

CesLux (epsiprantL'l 26 5 

Cwodcs, 251 
drills effective a^unir, 263 
lapiLal Wslulion^ lor. 264 
CE-T. i*iTiI hf^it-ne and preventive 

products, I-68-L69 

Clu l;i.line adults 1. 370, 376-177. 
177TISI 

C-'liL'inlcjil name, s4 dru^. I 7 
Cliemuwcejttuf \.riiMrf Itsiif (CRTZ \ 

150,154 
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ChttisrtheciijMfiC dnipis. 354 p 344 

.iilnuiib.rr.4ni in rd. .-^rvl fi r? tai inimw, 

337b 

alVyL.il inp 336 

mirliniL'Yclinev 1 M> 
zrntkneb^iiilita, 340 
aiiELtubulm agHrtd, MO-MI 
binkpc cespnrae mndkhens, H2* 3 4 3 

LiitL'unriuH n|. 3 3 Li 

etiml-uMii ioitt of h and Mt efface*, 

335^334 

0'.|ILIIL*jnLV U*oJ.. SMt- MOl 

clfcccfeMcne^uf, 335 

iinuiMjncEEUfTpfnad^ J44- H5 

iflLfL-tlbswsM, 341-342 

pattern •ducarinn a hour, and 
cbienintlieiMpT, 136 
I lio-iijf CVop* (fiiiboUmJiileJi L 79 
Qilck Ark Brcroc vaccine, 351 

L.']lILTT r Tnraebun l.chii -fpliL'iiirj.TiLinu 

makau), 289 
iM^Otk, 2» 

Chkiul hYiT.uei'in.i.uiH'viuin -lullatu,. 9 -1 

ChlotamlHjcll, 338r 
Clilrnamphffm;^, 238, 218TN 

litilI r.iinJicalkm Is* ust: • »L 206 

dotage frcfivs of, 238 

prul iLhircxI use ill, .vi eonraI.ibeI 

drug. 22 

in topical ophthalmic preparation*, 
20-1 

tit topical mil. gwepunoiu, 206 
<Alors«mf, 203 

dilarhexiDkim M.-mnsiim Shpmpcm, 

2]8 

ChlmfagHidiitc 

as disinlccl.inl, 245*. 147 
as iu picul antiseptic, 217-ZLS 

{ Jh lr>rkr xidhiM! -airgii/.iL jtnluiinm, 
diluted, far -dusking ear canal. 
208 

CJilnrin.irL'd liyilrevcHrbiorii. far lie.-a 

and tklc cuntwl, 273, 273TN 
t.3hlorlnf,*sdlFLnfcirc0nr. 245t, 246, 

246TN 

OLlimithL.HiiJei 120, ]44 

C li ImphcnBrsmine ntslcnre, 289 

CKIcLfproTTUiine-, 82, 156'TN 

as aritimutfa, I 56, 156TK 

C Jili'-rf riYpam^li!, far pnlyiiFU and 
polfd^ iM in mild Juibeccs- 

insipidus. I23TN 

CSdmpyrifas, 273 

Ilk I lif tetnepe 1111 l 1 , 2 3 Si 

dta&age kmsm of, 235 

Criii.8Lt-cysD.jk.imri, 151-1 54 


Chute Jvl SA (limiplivILicic h IW 

C ihnlim-riiiiL, Jt.hniiinTi rd, 70, I 50 
C’hcihriLTL.'ic .ljjcnr-: (•*£>. inLisisO. 78^79, 

121 

adverse effaces erf, 79. 121T24 
direct >■ acting., 78, 165 -166 

as Ljasi.n'ii ii.c!-J n-i.il prukci'ttI te k 

165-lWi 

indirect •ajPirinij, 78-79 

in pranocinf urination,. 121 

t.'hnhriLTijk xntagranirts, j9 

.11 antLi'inc'lics-. 157 

mJ 

as Lwndiodalarora, 109 

far pn.imarinifiiri.rDe- retention, 

li 1,-122 

for treatment crfdlarrhea, 162 

Citiohnunjic bfadfee r-s. Siv CHdinMgk 

anla^fliiiEs, 

CholincrfLc m-mm system. See 

r'arasyinisnliciic t-c1 11 ■■ 1 incT;=;ic,!■ 

IWfVOuii a yawn*. 

Chohtwrqlt r^pciirCsS, 

77,78 

Chi dinerpic oosikitft skns of, and 
+inricfafe-, 1.21 TN 
£ 4ii.ii>Jri.ii( in sulfate, 3 { 2 
Qn:indropfOEeecL , i. , c.s F 370 
£ !hi irii ink gnrmdormpdn, 177*1 78 
Olufuktil (churiunk gaciaikHrupin), 

177 

Chmontm pic effects, c*i hqrr rare, 

LJO, L32 

O W Guard. 168 

Oib'iry sp.-t.n v . chnlam.TL'ic Hk, eking 

fiptQK k^, 79 

ttmtcidlnt. I 56-li9. 159TN, 289 
CrptnAnudn, 238 

in typical ffl irlialmic p rcpaianInns, 
201 

Cfaqpvidhi 165 
Cteptatliu 33^,341. 34ITN 

Cisrr.iDie ptu:sp h* r-L- ik-xrrrwt .i.faninL 1 

(CPDA4J, 331-332 
CL/Mflb 231 kpnLTke l>in|ihoflTKii 

nqnEiefan.il anrihivly 231), Ml 

CUtutu (eflfbtarfiw), 234 
£:Ump*,far conrr/illinc IV Am\ Awi, 

310, 3 ] if 

Clifar £ Ear C.-lcariNiiiL; SciluLi>.iu acn.1 
irf. inu SilLirinn, 207. 718 
ClenntiiiEri 1 10 

Cltnbj Lt ro] 

j« brnnchixlil.iiur, 109 
ptc! bib iced ldc uf,. m exjtnlabel 
Jcup. 22 

vefetinary approvid, krlmne& 1 109 


Cl idiiiiiim^ dil> «DJLra pj>nJc. 162 

(!lii,-nr l'Jiil :ii ii .ti 

nhivac angipLT.L-iric medbcnrinni and 

:.¥.lnmiirtrat>;xi. 253*254 

nJwiir chefiiiirberflpairk; .Lnip-t and 
klmmuthenipv, 336 
£JbuuE dhi^datfld ^IfuR 
^.li]iiLnisrraci-.:ci, 50 
in tar c 1 1 : a nine anJcdk medicalicffi 

adminiietraEief'u 205 

iiKjur nsmsterndaL jtli lintL&m.rn.L'iLny 
druip-v 282 

in fuucrirlofiflnd pfcdlt^niun to 
HLjp.liic r srime Jcvulupmcm 
I.Lii HNH£ bfttdi), L16 

afcouc c^rfrsLcta, 15 1,25 ITS 

about skin ore and rsetficatUinx Ibr 
iskkri L iuidi I i> ni>. 21G 

aliour Kxlluon rtscrlcflon In 

endkmKmlar Jisease h H5TSI 
aJbCut £IOOl SatYibltr CsidkCEkick 

253TN 

about tkk Temia'al. 207TN 
in urinarraod teital conditions, 127 
Hfcftmur v^in maiii.n, 149-IIQ., 155 
CLindim>x:in. 239-240 
Clinical irinks-of 21 

i 'fainkAlm i-dinmipraiYiLnt-). 96 
Ckuni^mtniibe, % 

Clopktol. 264 

CJfapmarenal ndLum, 182 
CLurdieparIt, far teiSure puri-'e 111 i «*>cl h 

ami control, 89 

CLifdk hlc.icb, as di>mk'i:i.Liii, 24b 

Cfattiilan, 263-264, 264TN 

f."Ioitf-if-■ kTt>*I l‘ glpii^Lima. 196 

o:incraLiulLc.ition to cpinepAvine 

in J» 

ClL'urmri'VK Prf! ~.\ Js^celrie, 151 

ClusbraJoirni dij^kn 1 !! mlcciion, 

I'ancomrydn for, 240 
Clnriml, 332 
C.'lytriTUJD.'U 1 eruam r 22 I 
CfattLTiefa£(ors, 53It 
C far ring: pnhn-by, IiIlhv. 1, 5i9„ 330t 

Cluxu^iLkn, 230i 
ikmm farms fit, 231 
Cfauften r 2il 

CMS. Sri Cmtral nervuus: syjtcin. 

Coal car, in .inrksi-K irrl'ii-ic ^t^nrs, 

2l5 P 215TN 

CuMiiig(a^ 4 c h 10 

C'nilnn 60 (monesin^, If>4 

Cuccidk. 264 

dru^efleetlve ar.nn-ii, 264. 264TN 
Cndan smip, L06 
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Code { hilvr-.iLnn ) ikliilc. uf drug. L 7 

Cffllrill* m, mi 

as unlitLhxsd ve, im 
emumlkd substance dassilication 
erf. nPr.l codeine cnnihinH[iofi?H 

I07TW 

ruth- of. 107 
Gnenzy me Q, 372 
CjLjm (dixusatu sodium)* 164 
G.illaecn, 211 

Gnlla gen ciVTTLLiiim, m wmnJ 
healing. 23&.2I9 

Collagen shield^ 102 

application cif, anerthnu and 

tedttioa, 202TN 

C il ia mend, 215 
CcillDid, m 

Colloid sodulliuAB, in fluid thcnipiVi 

314-315.315TTJ 

Callnitld oatmeal, u ;ixn ip-mril ic. 2lfr 

GoLotiUgfc agcntC), 4t 

cbmr, 10 

wiflh unclaiwd cunsequunos, 16, I ■ Jl 

Counbcn {crLrftloffotn)p 261 

£ aiis'it-iir? 1 iv-mL'iInn#*). ZL I 

Comfort Trail 201 

Gomfonis UtdiKHad)* 272 

{innparmhcnrs. Vl 1 Body thud 

CL'inpartnicci^ 

CooupMlnc {prod i huye rat In e}, 82, 

CbflkpMdfedil name, of drug, I 7 

CcTOpknacnraiy m d alccmpuvc 

veterinary medicine IjCAVNl I, 

372-373 

£iiiripli-.irw'- pul icy guidelines 

tCVQ%\ 12 

foe ciimpjundijig-di\iq§! 23 

£ lii»|xiijih.lLni; drugs, Z B Zl-Zi 
and camfiaun ding pharmacies, 

fcafamrElon resources,. 414i 

Gimprehc-rwiv-e Drug Ahunc- 

Pmi’ntion and Control Act 

Cl 970)-17-13,22r 

QnmpudiHe liisrradiiil implanr), NO 

Co n e-til t ra t km gntdierirt:, 10 

OrKfncnusfwi nffnlwt, m .v.:-lii|h'fli, 

M P 20] 

kn IV lluiJ aJnunhlTation I induJmg 

c.iL'iihihUu), 61-^2 

iniLliequivaleur expression at, 61 B 30 L 

iilciS! imimiunlv u.‘■■c•.I cs|TcSskii 

raf B 59 

p mnmrt, and rakiil.U inn examples, 

35-60 

ways til expressing:, 59 


Co lists t Lve heart lailure, 134-135 
■adrenergic agent* 1 nr, HO 
fluid therapy far, KMt 
Canjuk-dtiun, 11 
Cnnjuncriviru, 196, Z92 
Carwibe priyanirKwis I.nnictmiiznLe J, 

221.243 

Ccuuil Denial. 169 
Constant rate infusion IL'RI), 2i>H 
talculaiku t-g amp let fori 61 -62 
Gmsripariun, dnj^s tnr, 16 k] 64 
(,urnI: uk*e I. Eactu L«), 163 


GomumctLab, uvb m* ok 372, 373 
Ccmtrniiidkaftion, to me erf Img, 2 
CuntruILn] sdwtartees. 5, 17-18* 
49-50 

code faf idem ilicsriiTn cd r 49 

■disposal of, 420 
Irfoiin^lofLsuifliTi^ 417-^120 
inventory log ok A 9, SOf, 191, 
391TN 

law* and Kflolarlcvre Idenrtfyvne, 

41 8 

opioid agoniHBffi. 87-88 

■nan,'h*dhi tiji ruriis K4- K5 

rtxsml keeping r^uineintnib kic, 

419-420 = 

rc-tisjr^irinffi with L)tA 6«r handling 

418-419 

^"hfdulis. of. 418 

seenru htuhdlingpnocediirei for, 419 
valid pttacription rcoiurvint nl for, 

420 

Omvrid^i^ luiirs 

ivlihin mttrtt ^ueui 4 53-57 g >6f 

between n’k-rric si,wrem an.I 

a p. i r 1 1 u c a ry ilu i cee hi: Id sysrent, 

58l\ 64 

t'nrpper pnunnir^g, rreaiiaeni -.rf 
poticiIlnKiune for, J78--379 

sodium riiJo«UEKi for, 379 
C .'iipper sialtAre, n&okiurBc, 2Z.3 
CuisLunne {ianundbvDiie}, L40 
Corid li^mpririlsnm h 264 
Cnuecrm Mixnurc £ hLvnbiich 
aubtalicytac)* 162 
C !i irr/Asrtin S * ill irn m, 292 
Cortahi. 282 
QstkffltooAd^ 289-292 

jdt^r^ erieersot, 292-Z91 
anrianllamm.LT'rir, - aerkm erf, 

291-292,345 

hi>ic molecular cncihfumcinii at, 

291 i 

cda^ilkaHonof, 269-290,290t 

clinical uses-df, 29] r 292 


GiM i c i^l'-Tead s f C '071 Ceti uaQ 

:ill#rgic lespinnaryi ciinJirLant, 

ILC-EI1 

iiW <■ Iicini^i]leTcjiv. 339t 

denai ar re,i s, Find di-riLi.irn is, 21C., 

mm 

hypin^xl-tiSlic a^ritK. 189-190 

immimcwjpfireainn, 345 
iiiifuctLim ul pirturiduaLur 

abortion, 183 

nphthalrnk inllammackHa^ 20 i, 

203IN 

fum icplet of fipp wpr i®re. 293 

r-JcLn inilnmmsiCLun and prnnri>, 

217 

dcaagg Forms oh 292 
diLTiLi inn c4 accKxi lit, 290r 
UMural, 290,291 f 
ptystofogy of, 290-29L 29If 

Ckjtticutrupin icluaains lactor ^.."RF’I. 

29® h 291 f 
C0rthPt(-2ft 292 
CcftiSprjry, 192 
Coeopt (rtmokil ma.k-.iK-l, 199 
C 'lXigli j.ifprs HSiLii i, 105. .Siv iilcii 
Aflftiti^iVe(s-h 

Gough yjnup, 105 
Cntigh r.ihleis, 105 
GoninatAos* 261 
Coumarim derlvwlfts. 331 

.ini i.Lire fo, 3llTM 

GDuntetfrrlEanM^)* 28, 222-223 
topic pI thlin migration ot, 35 
COX (cycInpKygcnnie}, 281 
GopdflCi 25 (ek«i'lck4), 264 
£ '.Fiji. .Siv Ciwipl Ipncc policy 

guideline*. 

Crtam(s)i 28 

ippi ioninn r4, 47-48 
CB.F. Sec Ckirticntrcpivi releasing 
factor. 

t!KTZ (chiTTinrecepiiir trigger iinne), 

150* 1S4 

Crvstpllold wJwkflvs. for ilmdl chemn. 

3LJ-114 
Cultimlle, 168 
Cnprimini- CJap*ih% 176 

C.'iLpriTuyvLn. LTuain. _2 I 

Cutffenr l.il-lulitsrurariua)* 94 
(iiur.nrem (likmiLvi), Z61-164 
Cushing; dis-as-, 278 

caused h OSWiCfi«eaiid CreaimjrtllL 

Z9Z 

CVM (Center Eac Veterinary 

Miditine), 17* 371 

Cya-ilkrre Injection, 379 
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Gpmiile puifuriLnigi s^Jium llu"-ii]|;ir'. 
for, 179, +79TN 

Cfomcababmin. (vitamin B3 2 ).. 

320-32J 

C?dk AMF, IC9 

L .yc I r«£y I (c yc la pen i albte 

I ivdttChltaidKr), 199 

CyiilolipeKyLnninM, 86 

Cpddchrygense (COX), 261 

t.iytliii.i hvdtoehli. iritk, Hfl 

CyclDf^EBcptinrntzlt, 1363.-4, l38i:, Hi 
Cydupli^ii;i. I 96 
Gpclopkflic agent*, 197-l^S- 

Cyclosporin A. See Cyclosporine. 

Cydixpurine,. 203 
for fljvop.te dtrmmltto, 223-224 

Kir bemtcconjunctiviEis sicca, 204. 

344. 344TN 

Oysrln rafelci* (cnedEoowpiocHcrmiK 

acetate), ISO 

GjrdwcLfl FiXiMHn l! mci-^ iiS^x. I in N* 262 

OfBwTfr? A Mjcdlcarnd Arricte. 264 

C>pru}bqptaijinK r 110 

as appetite Himuhni:, 16-3 

C Zy^"iL»rt-l in jjnnaliwlm)., 177 

Cylhieute, 273 
Q/rnbin rafeLto (llochviEmlnc 
todiiiml. 3 85 

Cynchruflie F-450 eiizyiEit:, 16 
Cjnorad (llorhyronlne wdlum). 165 
CyrasLn* amhirmside, 139r, 340 
Cytocec {laiacrpfotiLil), 161 
Oftmattei 326 

Cytnmui (cyclog'hiwphacrude), 345 

D 

13-325. 247 

D5W {dextrose in water),. 3E 1- 414 
ILXb^bazLrHf, 3 3 81 
llgCTlnnnsyein, 337, 3)64 
LUiLy fluid require menus, 308|- 
Dairy Dt■ aM.ttilot BXCminMta 
(cnunurphtK), 261 

DhfcinV nlutLan, .2 L9 

Darwtriue (Danazul), 176 

L hm ruLc-iw- IjLInnrriucnK .icemwi erf, 

and iiuliciLiiiw, L -6t 

DAPfduy apf4ttil^ hOtfkHMO, 184 

L'Umni.le (dkih urpbi-iLimuk-1, III, 3’49 
IDuHba: ine (p nrzlil mpe r.j: nSt/ 
Itop®5p*fflii3i j, 82, 156 
L "i.L-iiqiun., +72 

[>.«±ril i,a'„i:1;miinsv|i|iyri! 1 284 

PEA (Dims F.iifurei-iiii-ni. Agency), 

49,41*. 415r 

dniu '.lii>5iikatiui1 h.Iic Jules ul. 

‘ 17-15,416 


DEA (Di^ Enforcement Agency) 

|'£ 7 -111 c i 11 jxi' i d ! a 

Irmru required hy, 366, 39 L, 392 L 
404.404TN 

inr.xm.mr'ji Inund he wiefc sure rd, 

418 

rtrigiHriUkrt with* for I laudlm.*, 1 

cccimil led ■inhsr.iiiues, 4 L6--419 
rules id. fur ban Jfoift cimtraL IlhI 

auJausDfflu* 49-50 
DEA mimhcT., veterinarian, 404 3"N 
L Vcll-I lur.ibolui (iUmdrukrur dtcanu- 

me), 102,326 

Dccnfimfumkim, 04 
lA'ccux l.ikv.H_|inn.ilc). 264 

rtaonfittutncfc), 302,. 110 

Decraimix pceparatinm fdaraiwctin), 

262-263 
Deep pain, 275 

lA'feltJ ExSpOC ITUfCC t i(JL*Jtll-TT Dtqp, 

272, 272TN, 273 
Drhomlne P*s«. 22) 

DtfhytfteHiun, 3061 
clinical mm e4 h 307c 

lit iid rf'iLT.ipy for, lOhr. ? :iUii I'luid 
I lifrapy. 

caleubcliif, 305. 307 

Delra ALhaplHi (predaisrilriiv:-), 131 
Mla-Cartel' (predhisalofW aodiuiH 
auK+nfiwJa L11 
cfiicvrc reccpiein, H7 

Dembrexiiw, 106 

Dctnecanuin bfomldc, 19, L9p 

Dbmcnal (meperidine:), 57, 257 

DtndrMiJb 72, 72i 

Llh^finsyl, 172 

Dentihicej 310 

and eLHTrSint pnodixi^. 168 
Depen Tarrarahs, 176 

C^dvledrnl, 220, 292 
Depo-Plrovm (ricdroxypfojjf-scfrime 
acerare), 97. 1 Bfi 
Dte ps>- Teriatnoie, L 7 6 
L3cfK4nrl3^urt<?4ir, -of can I»:mz- muccle cell. 
130, 132, I32f 

L^fpuflarizing nmrcjtiuuxuJar blixldrcL; 

Wsncs^ 94 

Depnc, 10 

L Vprf^.inl drii|.% iiM^crf, 81 
l\'r.irn.i\K (ilerac^sib), 281 

Dtfumc ide, 218 
DetmaQ»l- I4C, 2 L 7 

I Vnmni I Dry, ID? 

Deimal W^hjivJ Qel, 220 

Dtmiak»ie OicicnLcEii, 242 
Dbrauitiydn (thymmipin), 154 


DtTinaLi l is* 2 EI Stf isbv Al Icrijic 

demnnrfcrU. 

Dennatplnjic cnndiiKicu* Si:Ln 
•.liwcifcn, 


DermHEiifiliyEe rew, 242. 2421 

DiirmabuphytLEis^, 227 

Dennis, 212, 2J2F 

DBS- S«e Die^fiyLs elI bsrrrol. 
DmflnninLv physksil pcuptirties nd', 9 LI 

Dcccinlf liuuliLii 169 

Dcteqfent, 227 

Dt'LiniiiJinL' )iy«.lriK.ltli»ridi;i, 63, 85T K 

Dccruoi areitxia, 115* 122 

Dctrmrmuscle, LI4 

ai'EiLTniul funCtiLTn ef, in aiuniL 

imnorpach4c bladder. 125 

lumnaL lunctian at, in <p:iMic 

ftftun-T|>arh»t bladdtr, 1125 
Developmcnc. <rf oewdrupy L9-22 
agenciesovcisrciny, 19-20, _0t, 371 
fedwl laws rtuulacinK, 21-23, 22c 
rtq» in. 21 

Di'x-A-Vcl [rsjifclkn, 292 
iJiSMiteilk^Hir, for alLocfiit 

lespi'rpmry e^ii'i.Licivms* 111 
Ekuni^tlvEKKie lujeclkin^, fur alltr^k 
dijraiHCizJuifilc condinctfis, 220 
D>exafn£TluAcine Sodium Pbrsypbare. 

m 


Ue»3Knc fifc-VBmecliatone). IL 1,292 
DeHJHTim (phcnylpmpxnctbminel, HD 

DesjiaiiEheFiol;. 166,166TW 

Drainn 70Kduclnn. )l + 

Dexmimethi^rph.in, 108 

DexjuoK-ckC' mA?u- solution 

KHlipHlrlond!, 102r- 301r 
Dextrose (2.54b) iii hall -rfxc-n^iii 
(0.45^) ealine/pJEiissUiJii 

:-h.iI iiri-.!-Ti. 114 

Dextrose (54b) in nter, 313 -3l 4 

Dracrcw: (50%)solunon, as aupplc-mnu 

in fluid eIilt^pv. 337-315 
calculations k*, i L7-S3S 

Mncencreckifi ofdcxtrcwc In. 

.4 IS™ 


Dl-Tri ■C. Vl-Alix'dr.ill SmcctEte, 162 

Diabccia nwliiccw, L56 

rilitidi rherapy Inr, 306c 
type 1. .ii rJ drutp lurlreutnuniit, 
366459 


type 11. and ■.Ietj^'-j fine iTeaimc-Tit, 

1.66,399 

DudwELi: Icetoaeklnsis, IS4 
11 i;i b Lnese. Se e Oilurpcupamide. 

Dia^jQhoscie of druj; cliolcv, 3 

Di.ljtuix (..leesHDciliLnuile). 111. 199 
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Diarrhea, 16.1 

(Imp for, H61-.163 

chalimergit: -mtagonerrs, 79, 1.62 
asfJrtLsiAi 87,58, 163 -162 

pToccLcnnc?- .Lrul FuUoibenu, 

16:1AM 

fluid t lumpy fe*i 506c 
Diazepam, 82431 

action qI. alii indifalfcra, L26t 
ai appciic-e Hiniulanc, 16S 

Kir hrl inv jot rurdificatian in sell 

linking, 223 

in behavioral phannBoochcEapy, 
95-96 

as injei.1al>k' antrstbttif, 82 

mccalx>lltm of. 83TN 

Far seizure prevention, ami cnntroJ, 

89 

«onw precaiirkHtt for, 83TN 

Diazide UriinuicTciiu'Sp 12 I 
Piazinau, 273 

Dibenryline (phenLiJtybencaniirLe ), 

8], III 

DilniLain*-, 295 

DIG. Duseminated mliuviucular 
coagulation. 

DichbiplKtwniidc. 32] 

I Or 1 rcaCfllHll id gkluC irifia, 349 
DkhLorwo^ 261, 273 
Dir Lunin I (Oimis). 264 
DfdotiukK hxlinmi, 203 
Dlcrufll (dlfloHKln). 238 
Diciimmall, 331 

Dkkfchflllin, mA fofcttillin, 230c 

Dii-Errixi, I 76 

Dietary nLiTLwniL'nc, tin cndiiayasojlar 
JteOfdCTiH I+1-I43 
Dietary Kli pfilennem Kl-.iIiIi and 

Education Aci !. ] W4), 27] 
[Xfhvlco^niii^iriccirrarc. 26S, 268TN 
DierhjrkriKbctivul [DBS). 178 
action of, and indications, L26t 
prohlblred uk- of. ps ctcrralflbe-1 

dniif. 12 

Dihu-inu, of solute h 301 
Dlftcmdifu Z35 

Digcstive etuymeU}, 166 

[-'kjeslive systarn Sri*' i. iasLrninLL'stLiul 

system. 

Ditjitilet, L 3S*-134 

effects of, -Lii aodbuin- 

fxir.is^nm-.A l'Fjise pump, 1 

Digrockn, E 36 

bdmvaddbiDiir of, 136TN 

diene cdutzutipn abnur, I3&TN 



D^gjOKin elixir,, 136 

I Ishy-.ln ir.?rliy-srL-ri'l, 124 

Dilacnr XR (diLtiazem), 141 
Dilantin (yhmytuiii KkliuinJ, 89 
Lhlnmnd (curvedikslk 140 
DiliBseiH 

for arrl lytl mii.ii. 143 
fur hypcrrensiiin in renal 

inN.jHiL'iciiA.y, 123 
Dtotcnhydrinatc, u ancLcfiwiic in 
iHMinn sickness, IS7.289 
DnK£oapvuL, lor arycnik: and heavy 

maud poisoning 378 

Dfanetupp DM, 108 

DfiiKtliyhvIftTKLde CDMSO), 283-254 

Dmecrldfltok, prohibited! u*c- of, a* 

i'sem labe l drug, 21 

DtooproH tTomevhamjnfi, 181, 181TN 
Dtocrrf Eodium ajlfo-flucciiww, IM 
DpenJunn (■ ■ ■■ ilazme.l, 167 
L -^j'liculiydlaiti iiuf, L10, 259 
swamtiemetk In morion. flckne». 157 
Diptifinmylate, Iot diarrhea, 88, L62 

Dtpivalyl tpiiMphrirK:, 1 98 

1 Japrvrn irph ine, .e, .inrrip'41 ra rn 

etoffihiiLC, 85 
Dpriyan (propofol), 43 
I Xpci ilene [ he i *me r haw ■ji e 
■diprO pk.iljrLr), 2 L 7 
D prosoffie (bt ta me r 1 1 mm# 

djptnpinffiuT±) f il7 

Diret c-ac i honmones, 175 
PiriotapKie, 167- ] 65 

[Jts.il (hurastTnide), 120 

DteliWln^^ducloiu 1.69 

E3hKW pTocetW, and dnig 
distribution, L1 

DislitfKUinrfBj, 227, 244> 244r" 

arKl .-hnnsfi-riL^ jjIci rLiiLL- herween, 

2+4 

PftpamrkHB oiantl asjdvicy. 245r 

lltesin segnui r(*}, +1 
Disk suscept ibility test, 228, 22SF 
L>s|Wfi«nij drups mci^b prescribing 
drur's, 23 

Dferpcaable Enema. 164 
Lirtscfnirwed ynirawascni|nrcnaeiilMir!n 

(DICK 326v 329 
trtralinent of, 329-330 

LJHHKurinn, nf inns, 299, 3Q] 

Dbedou rivi' ap nr*. 86 
Dfetribiilkit yfi iffii (ii i body}, driiM. 
10-13 

equililiriinn. of. 10, ]C4 

DltifHla, 120-121 

use of, in heart FaiJlire, 143d+4 


Diuride ikirreeiiiidk.'), 1.20 

ITiiin HchlnnsdiinzL'Iel 1 . . 20, 114 

DM SO (d i i ri !_■ r I -i *,■ I .---i i Lii -■ !e l J if >, 283-284 
DobiMMiiine {Dul™trfi 3 f ),50 

for jnnrmfiiccftecr i «n heart, 137 
Docxuare CnleiimL, 164 

TTftftttflW Sediijiii. 164 

Dog appeasing honnnne ( DlAJ'K lS+ 


ear cleaniii^ piwttt Iti, 

204-205 

]i>fMjllLvr*. tdiiin in. 154 

internal parasites in, dru^for 

^McihL r 254r 

inLraniij^t nL.ir or iulnL' uA arL>nj m 
lnkftlonc4,4l 

incrave-miu< h.>kis admiTiisrratkin 


io,42,43,45 

intravenous riuld admliUscrPtLon 
l:a. 44 

ketanimf and UMphine' Irifutifr'L 

for p*ln control in. 62 

rrmletumidine me in, awe 

re^criction^ 54 

Lira! ad mini i rm, ■: :4 Lhyih-.l - la. 

37-38,37f, 381 

oral AdmlnlHirHlcnof tablets or 
cApsulfs, 36-17, !>73 

predijp.'Ml iau to bladder ^"lkn, in 

arnne br«ds. L 3 6 

vaeeiTurinns an.I pnevenrive healrli 

for, 356, 357h-35ffb 

sy!a?infi km in, procaurkm for. 


DobphLiw (fiwnado«) F 8B 

I V-mehnm pf .li-r, and tflhlers, 1 16 
Dtanvirocr (mederr'miiine), 84 
fti'ccwiL ngiinr kn r, 350 

I Jnmjpehdnme, as, g^i MLnrv^rm.i] 

pnkiEtir, 16'? 

Di.wtwl, 162 

IliTOOLljl. 162 

^■■"■*1 ?5 P 77, 

for adluiKtlve tm in heart Fa ill ire. 

]« 

;lil*. 1 be ha v km I pharmac-oiJieTjq , y, 
ipr hyperrefb-iim in nc-rul 

insullieieciey. L 23 
13rfi11mi iW' hydkmchljnnde. 137 

Dofiaininc-rsie ;m.i.i^.inL<rs B as 

H.^lTi.suUrilinal prokiiletiCs, 165 

I kfiamm^rcu; recq^nrs, 75 

R^XIIBB id, 78* 

Dcf'rani prrpJiaJtiLTiiS (dosa|Mnii), 94 
l'ii 'T-Lmeorin. 262-263 


Copyrighted material 



Index 


45B 


Dunn used a ri (Jk _ is »n i l J l i wf } fli 

199 

Dkisap, -irv.1 patient res pci rue, 5■■ 6, 6f 

Dotage cafcdtatkMMv 50-59 

i l n.ir> Biiusr ciimnrady used in. 55 
Dosage lormla 1, 2845 

bolus, 29 

imp Lulls, 35 

liquid (rttpaiM i urn , 29 

mltfocncapauhclon, 35 

oral, 29 

pAfCsonHiU 29-35 
pffKetvacivct and nlucnu in, 35 

tablets ;uul capsules, 20-29 

tupLcal, 28-35 

Cbtt. 5ft! fa$u fllCltaf ■ 

definition of, 56 
D>S-t! - ri! sport te Curve, 14 

DofrfCalcu Onl me,. 4 L 5c 

L \ 'wner caw syndrrwuc, 266 

DG4HpF3JVk 94. 94TN. I 11 

Dcwlrobe. 169* 

Dy^-mbkin, 337, 331k, 340TN 

Dray cape (draycycHne), 235 

[VMycydm$, 13 5 r 

JrjMp: faille^ of, 2 3 > 
as perioesurk; ajscni, Lffl 
DnxylnrnLra, 110 

[^rniiMinirie kfiiuuil lydrinatc \ ] 57 

Oaffixln (culnchromydnl,239 

Drip rate, ul fluid therapy, 

calculating 309 

DkwicLt (prpilquanrd). 264 

Drcincal L'lu-s, 263 

Dreptt iifcl, 61 

and iffifAny I , 89, I! 50 
Drops, uppLie auxin, cif, 4V--4 

nwcM>2 

nhflnrprinfn id. Sisi Aha -t. -ri■.iii. 

iiJnLinL-ctrANcin crf P 2 P 5-0. Nee aim- 
Drm admindimiloiLr 
nhhnLie i d, in cell me m hnuu- 
reueplor, 13-34, I5f 

coTnlmwrcloni erf,. 10 

with iLiuliiiLr.N.1 consequences,. 

16 P L6t 

cr.mpnumling, 22-23 

development and approval -.:i new, 

L9-22 

rf is paw mg vl-iti.k prescribing, II 

diainhuticm id. in body. Sac 
DbtEib.il inn process 
eHhcncy nI, 14 
uxinilalvl use nfi,4 
lo.leral Liwt* rfluEcd Eu new i.lruji> 
and Jjii|] me, 2 1 21 


Drug(fi) (CurMrrtaid) 

farmulprinn rrf, 10. S*C flfsft Hra^c 
fann(s). 

half-life of. 13, L4f 

infatmnrinffi. remurces .iksur, 

41-4*4 Utit 

iiUKiaeiiwi *o»fi£i 15-16, 

161 N, ] 6c. See also Drag 

irtftnKtitirtUb 

label of, information found un, 

I T-19. ]i¥-L9f 
markecini; of, 23-24 
multiple effects of, 14 
names nf P 16-IT 

new, Jeveluitiiefil and iifppruvjl ul, 

19-22 

object 16, 16i 

ove Hllw -court tor, 4- 5 

pbamiacendi r ffeamlc.tof, 13-15 

pharma-,-akinetic-- ;■*. 5-1 5. See afro 

rhannac6fciJtti:ic&. 

powrwy erf. 14 

precipitant, 16, L6t 

prcKiiprtoii, 34 

rsHin-s i'd" :idm i tl i s rni rion tit, 6 -S 

solubility of, 9-10 
sources of, 3 

sr^ip itf, nppmprute, 5J['N 

Drug iidiuii iL^I nli'.'i i. I, 5-6,27-52 
avoiding drufi mtHura Ia. I6TN 
ck-nr ediic.icxm ahtfUE. 50 

conodlted stubs cancis in, 49-50 

docuiKfiiarIon of, m medical 

record, 46, 4-flt 

d£MiUjt foftYit- in, 20- 35, SffdiO- 

fsMTilbsl- 
tive Rights cd, 33^36 
medication ond'en for, 46 

micmencnp»ikiTiiYn i d Jnip6Yr. IS 
piDoecbim and CLchni^LX's erf, 

35-47 

oca! mediiiiittocih, 16--3.S 

pareniml medical 38 -47 

mc™tctitlftn c# nudkadon In. 29, 
31 f, 3 5TN 
rt'lercnccs twi, 50 
review quenwm^ on. 3 1 - 52 

xmrta crf P 6-0 

oral, 7, 26-29, 36-38, See ab*:' 

Or h I m(dKiriciru. 
poimiEnL 2 r T-6, 1ft r 29, 30-40, 
464-7. See iifi» Parenteral 

meduariiLms. 

bnpioLl, 8, 3S, 47 -4H. See ohm 

Tepkal mjcdieMi«w. 

rureklL'irn.Ll, 2?8 


Drug EnkTcemeiiL Agency (DBA). 

.Siv I3EA •! I IniU Einkjreemenc 
A gen cy). 

Drug intnaetioctfs), L5-L6, 16TK, ] 6i 

Dry Eye Theupy, 204 

I Trying agents, citlc, 207 

e^r ekainni* belore aiahinjnLrdEion 

nf, 207TKi 

Dulcnl ax (blajcodyll, 164 
Du,. 128 Dlsclt*intg Solutiun, I#? 
Diifieide Spray, 2T3 
DurjJbolbia, 124 

Duraeesic (femanf 1 ! tmnfJcrmal), 267 

MuT.i3:yl Per Spray and Shmnpm 

{pB*afiethfin) B 273 

Dunt-flucph (morphine eulfarcb 87 
I lummiinu Qv K vncr ine, 351 
Dimmiit.x in perp-der (tetroevdine), 235 
Uusrc. rbrrtea and tLc3c centred, 270 

Dynapcn (dicJcucuLi ILin h, 2 31 
Dvii:iiiiini (ti toiilCT-Lm-),. 12 I 

Dyrest T -F- (irkhlwfon)^ 261 

DyirhyLhinD. See Arrhythmia. 

Dyuoela# 173 

■ ixyiLH/m n^t 1 - in.. 102, I02TN 

£ 

Ear 

BWHrtXHiiy nf, 2OS, 20Si 
Enrrect denning ol, 204*-205 

topical mediation* lot, 205-206 

Lit canal, I Ills King pcncecUire kx - , 20H 
Lu mice inbertatinn, 204 -205. Seeoisu 
Iktopansslce^ 
pKpprvtioru far, 206- 207 

selamectin pre|w rat Lons i i *t, 2 60 1 . 

m, imi 4,26*r 

Llt Micrcide, iD7 

E;it lick. 1 , prepuraririevu lur. 207 Stie 

«ak"j Ticks. 

Eceeimie tip .-syriniie, 321 

Ecllpre 3 vUCeine, 352 

Ecrinkyl It lit prepar.irii hi-; 

{cecnimechn.n), 273 

Eetoparui.Ea^ 251,252.26S. See &l&> 
Flbm Tkkx. 

•.Iru^ lur, 266-172, 269c 
on 2f^r 

cm drjp; kkI cans, 259t 
on luurws, 2S9 l 
on fiflrine, 281 1 

insecticide far, 2T2^-2T5 

pjfereiiLes un, 275 
Eoropdfifocw, 138 
Ectof'it: ureter, 1,25 

EciTupiim. 196 
El>.;, 14 
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E-iciTin {ethacrynLc acid), L2D 
EjsTATC: iktTx 11111 Yl iipJuJl.LllYiLe , 2C4 
EilrupluinLiim. ?S 
as afiiaguniM. tc* iKmJepo I ire i rm 

riL'ijKi-cnur.-iil.ir hlivkjni; 
agent*-. #4 

Et )TA U'llLvlLTiL'diacinin;h.'Lr;i;ici:'U>. 

•illlIK 431 

Education. 5ef Client ed ugM i lth; 

Ve tt-1 IfiifT. 1 i ix h n ic l a n. 

EHccelvc mmoles, 3D I 
EHtMJtnr 4.TKLMIS, 70 f 73 

reccpDWS in, 77, 77f 

cd sfnipnrhmc nnJ pnrin-yrnpnrhuric 

cl e roam systcifiH 75, 77i 
Efficacy, ifojfi, l y 14 
Elavil (aini.<ript> , lliw) r 96, 125 

for pain ftllfif, 28B 

ELdcpiyl IscLtkIUhc). 97 

Electrical impulse cr.msni iasian, 

thtough iWnfi-TTi, 72-73,. 721 
ElecrrnfyKld 1 , 199 
in butty fluid, 300-30 U, 300t 
Ln therapwek *iinto Gl. S« ssko 

Fluid rh crape. 

Electrolyte Lml'aLnvze, evaluation 

of, 300-30I ■ See dho Fluid and 

degBrol y ig Jitardcn. 

Elmr(s),. 28,2$ 

Elm iron. (pen (ran polyRilfnte 

lavlbiim), 326 

Elvak-G ElLn.ifoli.lv Gel. 33!? 

Ekppr taroraelnPKh 341 
EiLicsifi, L 50 

Emetic, I54-1 55 5« a>h ‘toniftlng, 
i ruli a* non rd. 
centrally acting, 154-153 

locally acrlne, 155-156 

Eimdepsidt^ranqiHWitei, Z64 

Einixlin, 164 

Empirical drrenBl!wni:ii¥s. 299, 309 

Empirical esrimurum. erf -aip pIlTjilTic.iE 

udditries, 316 

ErLipinjf.il iiKthod, of drug-choice, 3 
Empirin whli codeine., 1(4? 

EmuhiJimi s),. 4i 

Emukuvnfal, 26, 19 

Lnacard (endl April),. 12 5. 14 i 

Enafopnl, 123, 143, I43TN 

I !nil.H.'nne d'Knn.lyrx 177- K 7 3 
Embcniw jystem r 173. 

H urfl ►ix'i e s 

.in.irnme .li i.L phi> mingy erf, 

L73-1I7 

hormone TVi^ikiiiiin itii 173-177 

pituitary ghind in, I Tld74 


EivJcKr’riciu system fCdftJfitUfidD 

foedhick ntcth.imurie m, [75-1 77, 

mi 

.iiyJ ihTvuus&ykkiiL, inlcrttliun ol, 

17U7MW 

EnJogenixis hanaptiK, I 75 

EnJoinel riuiu. \ 73 

Endapanuit-es, ,231. 552. 251.Stir aba 

Ctatude^ Henrtwntfnl disease:. 

Ncmauodcsi PtchemmI iJifectfontt 

T7e nut-odes-. 

drugs for, 253-26B 

in<:mlcfefoH;-i^Mf5v. 2 56c 
indogp and car ;. i$4r 
ici hdflfl^ 2553 
In rapt ilex ZSJk 
in swine, 2 57c 
topbal, 264 
rsfwctiee on, 275 

Eifelurptnns, 279 

Ersdotisclial layer, 326 

iii» - I ■ ■ ■ ii -I l"l Ill’ll! i-i n- 

m 

EndwoKlc chock, fluid thmpyfcf, 3CHk 

Krdi irr.H _ hi-,tl inruhitirfi, 

lit!LLTUi itiekjuL ii blocking ^tnb 

for, 99-95 

I-Rp.Ii irr.KiiL-.il mhr, wirh cuff, +7f 

Eitt'inih, Sft! Ldlttivea, 

Enkcphfll Irw, 179 
EnroAqEKln, 2513 
in topical trtic aj'HiiilliiMjCi.ves. 206 
Emc^rlc MmuaPfstm, 153 
Eptixilyle, 31,9 
Eumpion, 196 

(iKrulo^). 3l?3 
Eihueb, i I 5 

Envkionmcnial Protccnim Agency 

(EKA J, 12iv, rcjjul.iru'n ai : ATi irrutl 

health preduen^ 19-20, 20+ 
Ejwklrtn, S26 
Erhcdrims HO, 110 

Epi-Otir ear dciin.NCT, 208 
Epi-Soorhc Bach Tnenncnc, 216 

Eqpa r Sm t lie Sh mnpqa, 216 

EpkLfcrtiiia, 21.2, 2121 

lvpfclnr.il AlminiaTsiCh fl, rd dmu, 7, If 

Efdurnl mpgriliraiiL, 295 

Epi>.lural Liji_-uLii.»i-i (procaine HCIh 294 

lypshnn (epm^phvtnc), I9K 

Eptnnl (epinephrine), IVd 

Eptntrf.4irint, 77, 63 

jlcer c^r».lL*r nrrest, I }4>« 113? 

m hvLinchudalater, 109 

‘M hyperglyceniic agent,. I6P-I90 

ju inydri.iELc agjf\ nt r 1 95 


Epiaicj'h nave (CuTUrrbHrd.) 

prrpiMimn, ni -t* h ir, I 37TN 

stcirnqu nerbej fer, I37TK1 

Epoetin alpha. 124, 326 

EfMjgen (wTr.ihrur-.il c m nh +26 

Epsiprancd, 243, 263TN 
Epstniii Sallj? (niagcicMuiii auLlatch 
163, 2L4 
KptiiiL, 366 
EL|H'Lin B 212 

L.|iLi-i'hiir I’heylk.itniDiw: Gel/1 nhlets-. 

263 


Equi-Phar Frond Dlut- liquid, 223 
Equi-Phnr Sni«* Psyllium, 163 
E-.|uikit TG < lTi'jhl«foft), 261 
Equkfonc i.dumix-fkkmc), 165 

Equimacu ■SilupToscunol E EHL 

Equine Bludite, 319 
Equine Laxative, 163 

Equine IV)Ilium. L<»5 
Equine ThyiCpld SupplLT’i'ierU 

{kecthyr^ine 5*Hl)und, LS4 
E>.|uipala:inie (phenyVbtftarocie), I&3 
Ej.iuii>:iiv (boMHKKic unifccylcnacc), 
19Z, 12# 

Equ i|mixvn (m^'roxen i. 285 
Equivalent w^ht, deftniitfeict of. 54 
Eqnizole irln.ihL-niLu.ifo), 253 
I'.p ahm (ii'enMkeotifi) B 262 

Ej^onoctTM- mafo-src-, IS3 

Eiy^pekidiini; t-Kru. p*uhii 1 JcruL-cmiYi, 353 

Erfihuu, 1J E 

Enrthfo 4«rythr-o*mncln>. 165, 259 

Eiyiliroonycirn, a^ ^inirxiirirersrinaJ 

|>oo3irftecic B 165 

Eiyvhmpcu^flb, 115,11#-119 

EiYffovipuLc-rin. 326 

adnUniHracton of, In renal failurt-i 
114 

clinical uan,dboaLgciemuand 

a^wersf effects of, 326 

hiiinial.irum of hint- iti.irrnu' hi', 

32ti r 327f 

EaclicTlchka426liclr-B entiwnjfn, 353 
Fvnrt, 2?5 

Entotl Flux 273 
Exflne iphy^rigmini-h 79 

Esmukil, foraarhpiinLiiis. I 4 j 

Ei-jfAagftil cetdcTi 3 Ld. 3l9t 

lB4iph.4giri?,, rn'iirmenr ul, 160 
Esflndkrf cypnwbe, 178 
EMr-uliol icupliiiiis. 190-191 

Ekmngen(s) B I7W 

md anemia, n^ncLatkmc4, I VdTN 

conetaioxlfoilioik to, in iTC’ni&iiA.y, 

174™ 
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E*> triTfcViL I. s) (Cot*ip hl'lJ/ 
i n pri iirH'jf in|T w^ighr pin i n 
mniinunra, 190^19] 

synthetic, 178TN 

tvitrurTtiTe (cdnfinwrennl -kxlLiiiri 1, Ift2 
Estms, L j 6 

Eimuc^eLr, I 76 S L 761 
Erlinerynic acid, 12C 
Etl'innr-I. a* antidote to .till ifreeze 

pofeming, >74, 379TN 

fcfrhvL aljinhol, '2-H-24S 

70%, 217 

Ei.livk-i'%." omUJc, as dtainfectani:,. 

2*5*24*, 246TN 
ELhvkiLi'Ji.TiniciL^L'<era;Kclic ne>J 
(EDTAJ, 53] 

EceCixsie {cIkxIdIme), 2&5 

Etiirj)lin wr'. 8ft 

Euitvairasla-G (pjffno^rblcal), 97 

EtihnHii agents, ‘27 

haAkEuhHO^;®, 81-85 
Ewhw.-4-C III ,91 

Euihvrxiid,, ] 73. 184 

Eswowl (eclikrfiif!k 234 

Exngf nraiE. hnnni'iTkcs, L 7 5 

ExfHfefcuninlU), 102, 105 
chtcaptucK action of. I CM -105 

tixpi utii'iHi .Llt&, i *n ■Jn.ii! Lih. 1 ], 1ft 
Exj'iTvd air. estTvl ii oi rf metabolite* 
in. M 

ExmiiZiflliiLH lluii [Ef ZFl, 299.-31XX 

300f 

FlfctTalflhd m«, of dnujs, Z, 4 

guidelim- letfisLii inn feir, 2,2 

I>r»I i ihi Ltd 22 

FxuiUnnrj, 21G 

Eyu, external structures-nf, I9?( 

Eye dbMinkft. SeeOftwtialink 

rllSiirdtT?. 

Evl 1 ■j.xniriijun inn, agent* dnui lliating. 

Eye mjediiuvrietfUL See OphiluiliJiLc 

pnqparatiufiA. 

Eyeball. fcrwcmal stpuen m .4, 197r 

F 

FilcItsI (gufindurelin),. 177 

FMtaXidirfW, few j^Kdf iC ukw, L5P 

FARAD i, Food Aninul Residue 
Avdidune Chinbank), 20-21 
FM-xduhle vitamins* 321 

E. LiiiM l lii5 -j [v-nlcikirKrjl KidiunOi 97 

F. lttV .iCld HJppItETIL'FJs, 221,222 

Fatty fields, 372 
FDA. Serr Fend and Dtug 

Admic'ititratiun. 

France!, 2-62 


Feeal Lentrxlus.ttiori technfeiLHa, 

-.11.iti111* 0.1 ii', 252 

Fern, exnEtic«iof meeakiLicef*. in,. 

13,I3f 

Federal laws. Tejnl.iring animal heaLth 

drugs, 21 --23, lit 
Feed el'lien-ixsv 173, J90 
FeudkicL, 3 7.3 

Feedkielk mijeham-am, ul hunnuruiL 

colruioU L75-]77^ I75f 

FeLixin (petrolamni), 164 

Felhiniane. lur M-Kure pnf^crritiLin, and 

eefjroL 89 

Feline herpes-vims inlociinn, antiviral 

agtaili few, 244 

Feline ptychofitnle aiojwtBi, bthfiv kw 

imvljiyi-ns Jreiijs few, 22J 

Feliiwiy, 183 
Fwibcndaiole, 2 53 
Fenux ycarfe, 274 
FeripPi^dviie, 18|, I8ITN 
Ftmmtf. 8k 287 

and '.In T-enJul l.lnnnvar-Vel ) 

« ancfctnwElc, L5B 

as neijivslc-priinji Igi^icL, K9 
Fecitaciil fcranw.krnml patel ies> fur 

chronic pain, 88, 287 

arpplicariiiin nl. and pcecnunnra, 287 

Fenthiwu 273 
Ferniycin, 235 

Ferr.igyi ii^ma Jewel in), 377 

Fibinel^igK 326 
Fibniwlyrlc diw, 333 

F'bck ^peeulun'j, oral b.|Li. 

■kJsii ini-lv-i I i« mi Wllh, 37, 38f 

I*"lI= inF m rx <■.11rh,1 l :irki,i11 - i .1 zm l 1 - 
268 

Fllfira^f lm, 34 >-34N 

Fdk^r^diliirtns, 4i 

Im.iJ’ine l.linmxnn meplumarx'.l, 283 

F> r\^p|i\ H irriTiIxiliiiie IrTlplanc), 190 

I rruplix S ^rrL , n^>.lUlnt■ nnplanrl , L90 

Riwunil.lt 1 ^, 27], 27]TN 

I tpri ini! nu rl 1 . ipreneN 26% 
hiiijcnKik 1 c\ l‘> 

Flagyl (metninidaHjIe). Ld7,2A4i 34> 
j%¥nr 4r 
FLi'ixedil ijsjfIL irrjine ), 94 

FWa dip. 2 70, 230TN 

Ffen, 28S 

envuNwimentil ennrml p roducts Inr, 

270-27 ] 

inn s L c kadk"? eHeL tivt 1 - .*c.-iin#r, 

272-275 

nfewidilv apj’lieaEiOfi pruduett few, 

27U272 


FI e ua f Ctm C 111 wtu 1 !* 

prL-.Lil iired tpriivs lur, 26ft, 270, 

270TO 

pnsJiiCte lur, andewiLpartoi^ 269n 
Fist Enema, 365 
Florfanicalj 234 239 

eunCt'dnVJkj'^CiLnti Eu utv <si, 239TN 

inrm ixukcii bir injeecuin nf, 2 59Tk 
FloVe 11 1 (llul icaj-unt; frrupiunJie), 131 

Flow 4t 

FIjli ccrt Sd]L n:ir»n, 292 

Flueytfiaiiltt 243 

Fluid and cktf-crtdyte disorders 306t 
dinLc.d eMLliiatuin id, 3C&, 307 r 507r 
flu id the rapy fur. 306c. Soeoba Fluid 

therapy. 

Fluixl cnmpaitmMits. Bck^’ fluid 

C>LHfl|MrLltM:lll^. 

Fluid requiiremenEs, dai ly, 3S6f 
Fluixl cher.ipy P 304 -3 12. Sre a6i.- 

S.4nte4a)5. SdluEikWi-tsl, 

admlPiknicwn of, 30>312 
•.k'lennininij flukJ anxunt, 105, 307 

equipment pspaEaciitH:^ 311-M2 

inrrnvi?Th.n r r. ij IV1, 4f}* 42-46, 

293-318 

monfeKfrdng, 309-310 

nml, MB-319 

tourcRol, 307-308 

tvq> fluid, 312, 312i 
|Hidy wawr £<wmfia and elecErulyte 
NIskc I tv, 299- 3p4„ flko 

Rixly fluid ccwnparrmencs;. 

B* k\ y fluids- 

fpr^~iIi.kltk vitpn'ii n> in, 321 

indicatuxu im, 304 

oral psfwjscljons fear, 318-319 

fiarL-nrer.iL niwnrLin in, 319 

fiamiruniL virainiTe'mLncr.tl 

prixliKB in, 319-3JO 
nderoiCES-nn, .522 

Te^'ien quustinna an, 323^124 

wfarkm* HW<I; In, 302 t-3O3i:, 
313-321 

additives fei, 3 L 5-118 

Miijidai, 314-315 

cEHnpaaticm id. 3D2c -303r 
•.tx^iuILhaJ. 313*314 
hypeirnTiic, 315 

prsemtivn ul, ocin r rik i i > J iorkira 
tu, 3 I 4TN 

tr.LK’-r^wilLihlf vic.irmrv; kn, 32D- 311 
Flukes. See TremAtudeL 
Flumazeni I, fur ret-ersil uf 

ben:Dcluxp«nc acckwi, i8-J- 3ft] 
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Flmiixiri mc^lmiLinu. yyJnim-d nil kin 
pre-.\-siirihjn> fra,, ZH1TN 
FliktcLruikMic iLceiuniJe ■;ibltti,, 21? 
FluOrCscein ufiliLhalimc ^liun, 

Z01- ZD^ toTrs 

Fli^.inde pnxliiciri, 168 

HufridinklU, m 
HiWEqqpinnlcTiM, 2 i j*^2 5H> 

dosagg frauis of, 238 

pfotukiCtd w-k of, jM uXI r.il;ilH.'l 
dm |{. 22 

safety <4 23HTN 

Lii topical, faff Gram-negative 

com] infection, 103 
withdrawal |xth Js fur dniriia Ii un, 

236TK 

S-FlunromciS, MO. MOTN 
FluooiJrtinfit 96 

forbthfivkr modHkflcLon in relf 

Linking.- 223 

FluftOsKiiptsi, l#i, IBITN 
FlwfHpfofflii sodium, 203 
Flushing solution* -13 

SVElfl^i tl un ices in USitlfo 43TN 

F'li,iriL'.i<i iiw.- pmpinncjsre, Km - itlfer^ir 
ctiftp i r.i C L'ry cenidi't i und , 11 ] 

Flawiiaminpe, 9ft 

Baggers. fm He* and rick econn.il, 

270-27J 

FoLIk Ic Mlmul.irm* hesmone { R>11 ), 

174 

idle of, in tfsi rus ■, >tle, 176, 17Gf 

[prpcc and ecnofi&of, 175c 

Fulkclu muaii.larin£ hixnnunc-piEuicary 

(F5H-P), 178 

FVilliciilin:,, si ip-t 1 rri-: - 1 : 1 1, MniKi-K.irrhi.'ic 
agent* ira, 2l4t P 2 L 5 

Folkjceiii (etiorkmbc ^madot-wpin), 

177 

Fomepiznle,. jes ancL.lort EDiinritrEEze 

>79, 379TN 

Food Additives amendment. Hi 
Food mid Drug; AdmrmstnLriuri 

(FDA). UtfSt, 4I4 t 

and Jr.ii; knfmrtuitijnn rrn l.sbeL-,, 

17-It, 18IMW 

anil n-gularInn nl ^niirial l ir.ilik 
producra, It>-20, 2LV 

and regulation •.■! fttuEraceutkidi, 

371 

review nf new drug applic.n inn 

br K , 2 L 

Flh -I Animal I*Lrsi l1 1 b.- Avoid.ince 

I i_*ihanL (FARAD). 20-2 L 

Foraitii ludincs. 274 
Furane iiaariuranej, 92 


Fiinn.ikk'hvJc. as disinfectant, 2-46. 
24ftTN 

Fannulu 911,319 
Funnularks, anil drug ilflfeabftM'S. 
remurc-cf gf p 43 5 s 

FlllImj (cedtazidiiiw)-. 234 
Forte-Topical, 221* 24C 

Fcrrtekcir (benazepril), 123 
FurliFlora, 168 
Ml Ear, 208, 21ft 

KmlcMss Ckcweez Ikz-ofl■» l^.1 1 : trends, L6H 

Friikw3 FeliH Dtfl'bal Did. 168 

Frontline, 2691 

Frontline Hu*, 269c 
Fri.Mil line Tup Spot lur Gala, 27 S, 
21iTtt 

Fronrhne TopS-pet lur Dbp* 271, 

27ITN 

F5H. See Fdllkleainwlartnc hofmem- 
FBhkP (h:ilkck M imulam'xc 
lfe:®ii'i,dlTC-pituicairVk 178 
lull tervlce dnmpanleExIdr vewrlnprv 
products, 403 

Fulvkin, ikm£K forrtts of, 243 

I “i ing.il infov rliTji*, ilrii|£j. lr«r, 24 I -24 !■ 

Funci'-i^al ac^nl;. 22 *, 242 

FunflHark 1 agffnii. 227, 242 

Fungiznnt*, 242 

Furtstdiddfur, 241 
pfohlfclwd i,m of, * chohIhIx-I 
drug, 22 

Fur.iSd3ii.knic aprlYi 271 

FursKCfniKk, 120 

h. I nia'ii>iTill 11 >:n ..:t e .md diene 

i. Jui. ;ii ii mi, I44TN 
m^of, m hi-firr failure, 144 

C 

G. J CunJilii.inur. L68 

C ^llamint, 94 

Gnllimfc in (e-ryrhr,:cnyc in I, 239 
GaiLBioa aniLrK'Mn'f rk aud (GABA), 
73 

aryl hc-lLLviural pkjnnaecrrJieaapv, 9S 

Gaiscickn.ij s 244 

C pfinglu, l 1 1 amemm tc nenxML-i 

iiystErn, 75, 7^if 

GsiVglidiLit: I i|i k keen, ftl 
Ganrjintiic synapit, 7D 
Gastric ulcers, 158 

drug* for ist-asfiiejtt ctf, 3 58- 1ft l 

antacids, IfcO 

gm t retnuc-usu I p nx cdtindN. 
160*161 

K’ receptor nrttagcinirts, 158-1 It 
|.Ti_c3taglyaldln E-l aryil>>g*, lM 
p«^:ir<afi pdinp InlifefttcoflTSs 160 


Gatpy-j n ► I 
(i.LMrugard (nmeprunk). 160 
GastmiivtBtirisd system. ISO 
aunli.iniy and pliysidlugy ■ »l t . 
150-153 
Ftids. 131 r \§M 
C'irtii>wi.rilfc 150-151. 

I3lf' 

uuiniisavlric iicTFivLirt^, 153, 

152f 

Tuminant iperics. 131, I 52r 

IlLTb- l iiMl dit 150 

monofi*&trlc F 150-151, 15 IF 

Tc>7.iLnii «n id, Ift3«-l54 

Cn±ytiuLnitratirial system diSunbro, and 

duaplcs, 149-150 

appeiicu stiiriulatL-nn, 168 

bLuat h 167 

confitliwilPEm and unp-atTHm. 

163-164 

di;iTfl\ca. 161-163 
dlie^rlm. 166 
pifttiic ulfMa 158-161 

ktducEkffi of vomlilng, 354-1 55 

inKv i inn inh ihmon. 16H 
infretiunu, L-C^Ii-167 

inlFMumailon. 167 
munlin.', 164 ■L66 

olx>ity. I.67-168 
references on, 169 
renew quei; r in ns nn, 170--1 7 L 
VLuriiUiig andi ruusva coticeoL 

354-156 

■Li^miinle^rinal ulcers, trutment id. 

160-161 

f i:wrrnrrii.kQ.T4fil pruri-cranrs, I iSO-1 ft 1 
Gectilate (p.iniEunusin), 93 
Gvlfuiim 332 

t lemiiii (xylwrine hydr-iidh 1 1 -riit-), 83 
Generic name, rd drug, and litcnriun 

on lahd. 17 
Genesis, 21? 

Gcnt-L -Tip Enema, 163 
Gentamkinn. 236r. 237 

hi Eupieal preparariun for 

ccmjuctiviliis-, 203 
trflvrmlcni uj'iferc, 20i-206 
ntDtnxicrty with use of, 20&TK! 

CrnUjmiCEn su 11; Lte/lx - l,i i lie ll - i .in x ic 

ealer.4re, m oinrment .iiilI spray B 

221 

Gnulanii iem su 11 -ii e, 1 ! x- luiiLell - i 

¥ a for-i re/c Lsrn itsazi 4 e iiirirmenc, 

221 

CkrfUtaVwJ OfK Sollilimk, 206 
tiemocln LAir.ililm soluriun, 203 
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Genturin Otic Solution, 206 

C j i?11rim firi;p.trm ii irt., 217 

Centre in Tcipical-Spray, 1 1 j 
G ent rail TOaohjitaL 314 

Gercp-en icarbenicillm h 1 3 E 
GH. See Growth femramiie. 

GmhTu inkvlkTj t, 264 

lrii;-> t,>T recur ment i d. 264, 

2MTH 

dw|:i prevailing,. ?6\ 265TN 
Gi.ltJu Vax. 265, 265 TW 
Gkusiiie insulin, L-H'j 
Glaucoma, 1% 

el.iset! angle, reivirimindicaiiftviifcii 
epinephrine iH H 19# 
eontnlndlcBuon lo-ajnupinc 
in, 198 

drug* for IrtaliiHnl ul 

:i 1.3 r^T rv:- r : ^ iaerate, ft? 
beta bkxi t n- r ft L 

cholinergic dgHfcB», 7# 
rotate, 196-199 

Uhnicnife (ephic - | , hrim , )s. 19ft 
Glipizide- 189 

i jkimt-niliir fill r.n irin. L Z. 121. 

L16-1 ISk LI7f 
dircecten of, 1171 
Ghicnrsikle. -W Ghfocpmpamidc. 
GlucixsirfiMtds* 290, 290t 
Rfi chciiwriKrnpy jypnu, 34 1-342 

inhibitory .lcriun erl, in 

inflammantel. 28 Lf 
OlwcciriiBBr XR (medfiwmln}. 189 

Lhi c Demine, 172 

Glucow, aidhuctk-, 120 
Ghicorml (glipiikfe),, I 89 
GhininiLliihyiie, ai di_-;intectant, iftSr, 

248 

GLyoeml, 201 

Glyceryl pjaincolaie, 93 r 105 

Glyco-Fles. 372 

CJlycciU, iind cnhiincenienr cif Iniu 

wluhilitv.. 3S 

Glhfoopq>tfcl«> pfohlhlfcd use c4<, s* 

ex-fuliilx l drus, 22 
p-Glycoprutein drmg I ram pork dug 
hrred-? -n irh drftwrKY in, 11 
l j Lyonpyncila be, 79 
as b rune hod i Li ler, E 09 
GLymciimifirtglytartf SGAC.?*), lift. 

See ab a Pa I.yim It n red 

CJnicer, L-H4 
Gonadoreliii, l 7 7 
GundduLttpifl(a]L I 73 

and ifyj&udal kxrnunui, 1 TMSd 


GufLadtfvupin releasing hucEfium; 

(OuMi), 174-177. Steak* 

Gftfudcfeliiii. 


in etiLrul f|cle, 1761 
C Imcrnmcnr apenc k-;, Bvjf.il. n mg 
veterinary medicine and anmLsI 

Iwallfi, 4J4l,4l5l 

Gram (g) P 54 

Gram stain, 2.27, 2281 


Granulation citaue. 211.2 IB-2IJ9 
C.1IM3C itx.- hnr excdbLiw, 22 3 
Granules.-V, 2 '19 

Granulocw colony ^ilmulacinc factor 
(GCSF), 343^344 

Gravity IV wt» 4% 46f 
Green Book, 21,4 L5c 
Griseolulvin, 243,243TN 

Growthhormone (GH) fi 174- I9| 

rarficc and ncctontoF, I75f 

Growth hornumea, im*tt, 274 

GamiK pmKHiOg hdHRHHLtt 

(taokndfth LW-191. 191TN 

implamaliinL site I nr. 190,. L90f 

Guaifettwln, 93,9JTH P 105 

cspcctnrjmr, 105 

lur k ntemi !jh i-.f ariLslIiLsia, 105 

pfccaucluin in hncptmcncnl 

iidin ini^rrarinn, 91TN 

Guflilaxin (^uaifenesijfih 91 
Guallasln- See Gus tiaiHin- 


H 

K| hlpdcen. See Histamined reoqjtDT 

flncjy^fikw. 

K| rwpepcmL See Hipa^miniM C H | ? 

reoeptDr. 

11 j hlodkcn- S« 1 Ibcpmuw-S rewpeor 

anr.TgfMiisw. 

Hbli- lulliLlei, 212-213, 2l2i 
Iiolf ble-, di dri.igr-s 2, 11, 1 M 
KalnperiJ<.il (Huldnlh u anriement:, 

136 

l~Lalnrlune l 92 
pfiywal pvqntia crf P 9*11 
tidluxun, 26] 

Hjppy jiitk Kennel Lkp, 273, 2JlTN 
K.irt: Flavor Inlined Ohnl Chews, 168 

Ke^Iiiij> itHuuht^i^ 219, 219TN 

■i 

Heart, aiuuniny .ind ph'V'siiilniiy i '1. 

130133 

blood pmajrt in arterial cundwe- 
rkin s', Hum, I 32--] 33 
tsmductimi tyiifin, 131-1.32,132-f 
control of heacc rate, 132 

direct inn nf hlncd linn-, ] 30K3L, 

13 If 

purnpinj; acrwii, I 30-311 


Hmrt beat, phusw cjf, 131 

e-vmrs during, cm 

eluctnvxardy^r.im, 1.33d* 

Heart d he™, 130, 133-1313. Sra-oba 

i inrdirivnaculnr sy^re-nii diiniden. 
Heart failure 

Bale illary DUUSMIt of, ] 45 
cciinpaMansHff physinlngy in, 3 33., 
141 

Hjean rate 

ccintml erf, I !>2 

iiieruasi iirL|, as cumpeiisiisKY 

■meclwiiilein, 133,141 
Hc.ms.trJ (ivLTiriL'criTi). 262 P 267, 
267TN 

HeartBatd for Gact {Lvcrmccckn), 262, 

267,. 267TN 

Hc-itTlHml rius (ivestileetiii), 262, 
im, 267 s 267TM 
Hc:LTTw*.imi diirjor. 26S 

aduki^ick^ u -j."*.I in, 763, 267, 

267TN 

inicctfliTickta k'T. 267 
(MBmtwftvedlhi^s ta, 267-266 

pri-’.v-nnv^ pmiliitTs Ic-r, c^mpprimn 
cif, 2 661 

I l«vcwiobc. fluid dumpy for, 3061 

1 l«¥vy meciij pcn.-«5ciini] 

dinieiC^pruI fM> 37ft 
pcnklllsmitoe for. 378-379.379TN 

Heifers, [iri'ovrh hrarmone implmiti fnr, 

190-19I 

llclmlndw, 251 

HaiuHteoiHis, I z ,\- 

Hemadnfc ^enu, 326 

pea inn-rf, nn hii’K , d cik 1 , gen carrying; 

opacity 327 
BndrDgio^ 328 

hlcwd BuhwiruTes, ME- 129, 329TN 
erydixapn#etin P 32ft 

Iron iWfnpounds. 327-328 

Hc-TILLllirL*, US, 116 

Hcmniiluhin. 326, 327f 
1 IctnopaKl AiwofijRhlc CoiIUbch 
Honuisnit. 5A2 

Hcnuirrhagic single, fluid Lherapfr for, 

3D6t 

Hcnuisrac Pawdex, 512 
Hemostatic a^enLi h 332-353 
p.irt-rircr.iL, 312 
inpieal, 332 

Hq-ariu, 329-330 h 33LTN 
HerbaU, 1-72-176 
AlueviM, 375 

Ii|..h cIri CH fSst^liltUi4d AS&fyldCflSi'j h 
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H l' rbu 1 1 ( Cwi Dm irCilJ 

I "nil k. dried. .ii'i.l 1 1 •. 11 j 11 j fn mn e i if, 

371474 


£mil nri i; 1 d i c &Iimt 10 ^ bekm surgery. 

3J4T.I4 

dosage dcterminal inn in iiMni*, 174 

fitiUw&d jHdfAim, 375 

efficacy of, 373 

garlic (Attum .^ilninn). 375 

GhAjpMoftfl, 376 

ginseng (Pmvnr ), 37 6 

glrfdIf ITSCjI (HtJtZUJlS LiTTsL-UlLlT U13j. 

376 

imcrjcriiin erf, with amnntim] 

drugs. 373, 3741 

nm Ik r l ii si If f.SiMwm. iruiMnniim ) , 

176 


rel\wocea iiiii, 3751* 
ww pulmcmi 373 
St. John's Wort, 376 

Eittpu 4lmpl*j( keratln-id, aiii iviral 
fhr, 1QI 

He spin (hetmtarcb) sululiun, 314- 5L S 

HLdn blood pressure. See Hvpcncn*loh. 

Mills r/d Jilts., 16H 
Hb4;jcAlm prerpAhitiurn s 216, J 

Htwarfftlncis), 27-Sk 119 

net inn ul, 108, 28B. HSf 

I MV L!ihLri''iill.C>I.Liy:.ll t r )'rttf]'lti 154. 

im 


as hnxickudiUracsy 106. LW 


Hisiaiuii il- L (11 1 ) ice£p[■off, act ivatkTfM 

erf. m, im 

Hisi.im.inu4. receptor .ini.i^iniAiA 

(Hi htafenj, 236-289 

ijki^ii|>v ffjms ni, 2-69 


HisttFTtine-2 receptor antaffinists 

(Hi Uodurs}, 2B9 

aenun of, I 56, I 50f p I&6TN 
for pdric ulcere, I 56-159 
HkfflffVCI-F (pynhm im- >, 110, 269 
Hicnarracel OgihriiflArnii: (tuinufimpmc 
bydiiDbraaiiiclc), i9§ 

I lomanoplne hydrobfi tinkle. 198 
Hormonal li-traJers. 17247 3 


Munnone s> snid endocrine amenta 

pnphnllc I tissue building) weinld*. 

L9I492 


cunttoLluyg mechanenm irf* 

I 75 /I 77 ,29&291. Z9tf 
direct-actLiTt*, 174 
in ju'iisl minU'sLhuil nrauliH iun, 

L 53-1 64 

growth pruinutinjf, 19CM9I 
hypefglycectiiCi fer LI^ILtueibC irf 
input! norms, 169-190 


Hum tunes, and endocrine 

.1 LH‘ 11 r.s i 1 *! ! iitii min'd ,1 

in Jireci aci inti. 174 

ic, far lrc,itinmL ul 
da a here* mi'llicLh, 166-1,89 
product Lon ul. in hyputhaLmius and 

ficuitatv iiliiitJ. 174-175 

rtlurence> on. 192 

rt'pr'.»JuctivLV 177484 

dbmp affecting unclne 

cfmirad ility, L82--163 
gsxui Ji4-iupin 1 - and in.sdal 

hormones,. 177-130 
phercimraics, L81-I84 
proa I ag Lind Lm. 180-182 
review quMforra on,. 193-194 

sources erf. and ur^-r nni actiuns, 

I75t 

thyroid, 184 186 

Hones 

JctMiiiiJiuc hydrud-iluiidc faff 

spdsitoffVcninquritaclon erf. 33 

inhalation therapy uftitsrfur, 105 

liuvra-nous administration of 

ii'is-°.l iriiriLii'i fo, 4 t, 56t 

ural aJniiniMr.riLun ■ I buJreRu, 37, 17l 
offal adattirdsnsclon of liquid 
rntdiciiriLin mn, .37, 33f 
vaccinations aci-.l preventive lu^Ufi 

rfoursm N:mt, 356, 35¥b 

Kyitsine hydrochlnride use as 

^edatif^ lor, 33,83TN 
\ toe spots. See Molsc dcrmpcoslf. 

H'.xL-a. 1 hh:■ Id rfysrt-m, erf nwuuurcmeifi*. 

See Ap«j dbecffl^/hourttLcrfd 

xys Km. 

HiimaitV. 186 

Humccmfuns, 4r 

11iid'ikI ihc.nil- 11 , irf inspired^ if, 302 
nf Lnqptred air, L03 

Humllac, 236 

Miimnr-niil (dL'mecaniim hminidi-), 

79.199 

LiumulinNp 183-369, mi 

Humulin K, 186, IfiQt 

Hyaluvefl flhfahuunate ^diuni), 166 

Hytlwniiiilw, 7 

Hfbmkiimi| 326, Jrfl 

Hycxxlan (lv.dr*.>i.’.xlLmc bitarLraLf I, 

63.106409 

HvJniJniinc 

■ 

h.ir llYprrttT»iun in renal 
ms*iliii.*u E Tu y l 12 b 
sb wndiblcr in hc;m hiilure, 141 

Hydvaikci Je&cii). 305,307 

Hvdrnchlnr-fHlrinzide, 110 
■ 


HT.dnxsjtJ.de. aid hticnatropine, 

juinpr^Mliicpce-1C*6 

Hidrorodone hLtzrtiate, 86 

as^ntitussive, 106- L07 

Hydmo.Ttl.Tcie sT.'nip, gmefre, 106 

HvdmD3UB.JL (hydmchlnrot hi azide 

120 

Hfdbojfen perraide, n& dismtcci.mr, 248 

HvdrnlysLK, Ll 

I IfdroFItf, m 

H yd mac y urea, tor dicnuichcnipv. J+L't, 

341 

H.vdrodvsLw, i 10, 269 

HvLyc otn JW6 Oi l/Coat Grind it Lane r. 

1L6 

HiuKvamlnt, 162 
:uul phunrharhitaL, far treatnicTit d 
di:.irrl*\i. 162 

I lypcrpdTcmKonlcem, ink! thcrapp 

fur. 306t 

I l>|H.Tals,\.>ia. 290 

HfpcncpLwmla. ertaerwne of, 316 

HtpercUcvniic iLHents, LS9- I90 

Iifpttk^Mlft, 299 

pn^ymb^nr erf, 316 

Hfptrn a t re m Li, 299 
I IfperpIffmencatBffi! 211 
I hpt-rrLTisix iri. 115 
a£e£KufL«d until heart failure, 141 

dn^for, 141-343 

assoc ijan:ed nirh revud did u net inn, 

\20 

drugs For, 1.20-121.122-123 

HiparrhymiJism 

dru@ for, 1854 86 

feline. 184 

HffKrtumic scilurians. 304 
in fluid dwnpy, 315, 315TN 

I lifirrmnii*. 122 
dchniruin nf, L15 

! | HK-rcrephte enr.J k"ifa^\>rsafrhft Tkcb 
U h^luTK in rreatmcnr erf, HI 

HipcmlmnixsjrtKitni . 292 -293 
I IfpoMdlccmtt. cnwnrneiiT of, 316-317 
Hfpqdernus, 212, 2l.2r 

HfpCKleraiuclYTis, 1 
I IfpfSflyGcmic pcenw 
injectdhle, IlSfi*-1Se-c eilsu 
Lnaulin. 

Li rn I, 1.89 

HipirfcaLcniia. 115, 299 
a^advutK efleci ul Loop diuretic^ L 20 

as adverM 4 ebfed nf rhiazdc 

Jluretur-c, 120TN 
prev ciu iun -erf, 120TN 
mm lenrr i rf, 3 L 6. 5 L S 
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Hvpu-natremDi 299 
Hypophys**! portal >■•. siem, I 71, I 74, 

L 741 

Hypertension 

fu 1 t£jkt£ i c agent?. tor m^flnmefir 

«r r m 

iiilrviut'T^it i'Lxk ii \\i a^ri'Llti in 

pr^5morin|F, 83 

HypithaLsiiiic -pkuiran'-iidrL'naL ax i*. 

Z90"Z9J (i 29Lff 

Bvp-irhnLnkii^ ?4, 74h 3 73*474, 1741 

LrnifcruE tl reprsxluelive isvslfin by*. 

176-177, 

HypnthymidiMii* 184-3 85 
primary, ilinumul, L85 
Hypotonic aoUickmiT. 304 

Hyp.icnn.iis> Jebninim of, EI 5 

HYfOvClfcfUia>, 299 

HYpovokmlc ahock, colkud soEnr^ifib 
for, 4] 4-315 

Hytak*ft>L See D^ydraachytieiol 

a 

l-L SL, furhyperrhymidisoi,, 186 

[ail i ^vuiC-. dyniniiiMi of, 278 
ihupmfen, 285 

ICM (anvefunry control ni!inii|p^r), 
346, S*e 4ilki Inventory eocuiol 

mn ringer. 

Icknihkm, 13 7,139c 
IdlofHihk feline lower urinary met 

di^ensc. AiniEnp< i i line lor, 

LZS -126 

Mk^Tvcn.vtk drug rc-wtlon, 15 

L.Uix iiridiry.-, 702, 244 
lloslkmide, 338c 
icA, m 

in imjeoeili.Lrv defense mechanisms, 

LC4 

[|>E! relyflo 4 , from mao t yll^ 2N.H- 
ICJR.. See Insert growth rqguLTbm. 

ILlolydru 239 

Cli.ip-.-kn. injecrion ^de-xpoviriusnoi ) E 166 

ImiJacloprid. 269t, 271,271TN 
liuiJaebpridfaiuxiJeaiil, 267 
bmidneb^id/pemxrliriiL, 269i, 2 7 L, 

27LTW 

[mida-uks. 242-243 
imLdazDtKiaiolfSs 262, 262'E'N 
Imipramime, 96 

ImivklKlblc whmms: f 39 

Liniiutieidu lineLLfcurrurx- 

Jih.jplfioehkpfidkr), 265, 267 
Immunity. tier ins and passive, 549 
LinmuruiLoKPc dntp> 348 -365. Sec also 

ViitciAHiun(iE 5 VaeemtUb 

immutwrcgulsn, 344, 565c, 166 


limnurkMinmliAiLi^ 342-344,. 365-366, 

Iffir 

I mmunosLifi passive JniLis, 344 -3-lS, 

365 

cntiKmuHoicb ra, 291 

anJ effects un i mmunrtheTjrpy. 

366TN 

tnr skin dLscjirters, 223-224 


I minimal heraprutic dings, 

342-344, 365-3456,Sm 4so 

Heu-k^ie reapgfUE nKtdibm. 

ifidicalkrfis lor irtt uf, 365t 
pdcrcttGct ofi„ 366 
review qucMinni no, 367 -368 
Imodium | kipeniiiiide), 152 

Imptancs, 35 

gnmlK lumone, 1911-191 
[rttplu& H (vMr,idLol/cesiua Iccrtie 
Implant), )9Q 

Imp-lus S (cMnii.IiaOprugust h tune 
iOipbUii), ]9Q 

Imuran (nnih»f»rlne). 167, 344 
In Synch (di m.fimat Ir;>n 1 -j 1 3 1 ;li 1 l in* jE, 

L8L 

In vnrci, ;arv.l in v[v-rx, i-Nriri vipn?g£ of 

antiniiHtifcLil am:Eil, 227, 228 

bkaciLvmd vaccmw, 351 

limen^iincn) irypediL'nrs, 3. 4 t, I’D, i>5 

bvdeal (prapwiLUkBl. 122.140, m 

Lndenl LA 4ptof™wW eHuendcd 

relefue- carpgjjle&L 140 
IftJicaEiOllS, irtumlli; Jnifc 2 
Lr¥dir^cr--FK;rlffisc cHdlricviel^-^. 78-79 

Lndirc<ct C ung nramn nej, 174 

[nd.uciion chamber, small arnmal. 47f 
IndwHlmi! cnchew, 441 

[ndlectii'e ns moles, 30] 

[nfflamfnajrion, 279,18-1-2BJ, 2811 

*tiiel* And climnLc, 279 

Jiuya for traftmovt cf, 167, 279 

SDfdlilscRmliws, 288-289 


wito rte iplds. 2B9-3V3 
imiMilc n : Lixiincs, 289 
nonwfoiduL anrl >iiH:i m 

Jnjp, 2B1-286 

n'lercnces on, 295 
reww quesrtonson. 29^2W 
Cc^picrLl ophEhaimic, 203 
inhibit4.-vy aotiun *4 MSA IL b ii i, 

281-281, 281C 


Inkirinaricin, VL'Ccrimry nni animnl 
I rt aNh ; resimcCfis IlW, 4l4i-4l 6t 
lnlum-.^rpl i {nMwphine-ffljilacie-E, 2B7 
I nh.ilani- ary_ , :i hefcicK, 90<-92 

alveolar cuffeceaaKlon '»f,90 

MAC value of, 90 


InliiLlaiit aneMlicI ie> {Gi eilriiirtlJ 
fiiirn 1 inn <:ih l il-iie of, 90 
physic jI pmpertla rl currc-nrl^r 

used, 9 Je 

vap.ir preum of, 9D 

VL'Ceriru’iTi- iedmicLm e-xpcaLine to, 90 

] Tilla I a 110ti iEiltii'v 

.ulminisc m km of, 8, 46. 47f 
fur respin 1 C4jrp dbeaje, 105 
uu\i& for •■niall an|mafia, 103 
.lnjecruinfs) r 7 9 36*4-1,45, 46. S« also 

liLlnAiiuiKular I.IMf inivLLian:. 

SubnuHTiCLiut (SC) injeeticui. 

InjuLEusn leakiLlariuns. pnicCke 
pruldnms involvii ip. 65-66 
bmow^Vcc lf*mivfp] and 
^IrivpuciJi^lL 89, I. 5& 

]iiuLrn}ik dnigi, f*.rr CA rdirt - a st ul a r 

dlsorilers, 135-137 

Inatn^ik eltecC, an heart sate, 130 
parasympathetic iwf^rtisapsutvi 

and. 132 

Insert ^nLvvflli re.uul.ilxjcs: (IGRs-h 274 
IftBcet r<-pcllMir&, 274 

li«wricLdc( t 272-275 

InspLnrd air, JhsLriliijLiijife and diltusaun 

of. 104 

lnjfii>A.Ln\l. ■.k'liniE>:m of, 102 
Ifispi^lKxl wspuraACrY niui us, 106 

IfiauLin 

.ulminismiEum romes for, I-16. See 
abo Insulin ivriEiHd^}, 

clusstficailoii of, 1.87-188 

inCcnnediEue furl inu msulm, 

188-189 

kflig wring injj. 1 l in, 1K9 
short aciim: insulin., 1.88 

client ixlueailun abwt praduciB 

and use, 1B9, 1H3TN 
cancunEniCum of, in unirs per 

mdMhcEp 187 

dijBconrLr,iiL'd peoJuizci conraining, 

1BSRH 

h>iwrwcirecfcujfi of, Ln beta cell 
tumors, 189490 

prrditclli -crtiUTkoclbi 1 teed fbt di»H> 

■wul cws, 186r 

ehieb 1 i rhenipi'iiEiu, 3 H6 
^frihrl iij pnxlixrl km id, 166- L H 
Inw.ilii-i dependenr dubi-ri-s melliiiix, 
186 

JflAuLin tyrir^eta), I S7». 

m.Lniifacriiren-of, LH7r 
with needle aft.idmJ. 3 ih. 3 
i>-pt:s oh and iwedk site, needle 
j£iii|jC' iii:?.I paekariniL l87r 
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InJIlluKKTISUw J.8f-1 fO 
Enregnmenr-iry syirein, 21 bill 
Lnrunsol {pTupT.LTuikii end snlurian], 

L40 

[ntEncEpTCK fn.ii Ihemyc in cist ime 

Mfit, m, urtn 

[nterlbrtm, 343 

ruLniithtiurrar, !Z44 e 3 4 3 

[n ter Lon kins. n< i mominnsI imulancs 

343, 365 

[nrenniidiiiEt: acting in-julin, LH7, 

m-m, lshtm 

Incemetuont,. 73 
tn.tenti.tinL fluid, 299. 30Qf 
cumpuHiciutfi uh WO- 50J ► !5C08 

k^el in, 11 

LnrnuiriL'ruil flA) admin istratinn, 7, 8 
[ni.r.iiiri.i^iiLvfr admiiir-ilr-.il ii in, 7. 8 

liHraanllac adtidnlHration, 7-.# 

[ntract!LI. 7L'j 

intracellular ilufd (]CF>, 399-300, 

30CH 

[iiLradcnual (ID) adrainutratian► 7 
Intramedullary adunlnlHradaii, of 
drug s 7.8 

[nLraiaim-cijbrr (IM) injcciiiai, 7, kM 

flvofcdlns «l«Lc mcivc in, 3W 

cnnLnuin cnmplhcaniing nher, 40 
ileuatirvc evriiiue pressure in. 40 

procedure fcw, 4 L. 48 

[nrrnijziiLr pressure. .Slu CiLiiicum.i. 

[i ill acroo-an rOoEt^Ol fluid therapy 
pdmilns5crar!on, 308 
Cnrr;ipc-rici - sTit-.’il {IP} aJmimstnil inn, 

7-9 

id chi^fiip^iiiii; i3iIkI>s 1013 
[ntmthecnl nlminLsrrjrinrs, 8 

Inccaweouhr fluid. Sa Plasma. 

‘ m i avenoiK (IVI .vim inhrovrinn sers, 

30$. 3] If 

InrraveiKHjs (l v > fluid admlnfetrfitlon, 

7, 1% 40, 42-+fe, 30?. Sm alsu 

Fluid therapy. 

Miig. using V-injection sire, 43 
KiLii-f vrirli indwelling intravenous 

catheter, 45 

cpLcsil^rlnns for, 43-62.87-Gfi, 305, 

307 

catlteterrepbicnnent in, 40TN 

direct bolus, 42 

duratton ;uul drip rate cakulutuim 

ibr, m-m 

L'ljiupniLTic prL'p^urinn finr, 31L - 312 

wLik iikhvel ILtls catheter, 44. 441. 

44 TN 

with mlusirm pump, 46 


Intravenuus (IV) fluid 

.vim iiii>.i m inn I'C YiiidiLuni) 
by in ject inn with j-vrintfH.% 3&, 40, 401 
»large aniinab, 45, 46f 

large viilnnsR.' h.irrk--nr hug in, 2$, 

3 Of 


ilfcOnilBrtpg palicEU in 46, 4&TN. 

309v3l0 

te> pediatric ail Louis uvJ c jail ics 

45 

ft> rsFTLJilL .UlilTLLls. 40 4 t 
Lntrun A (iccuntibinant iiiLL'HcTanJ 1 , 

343 

Inrropin (dopamine), 530, I 23 

Lnveifiiuryi. 385-3S8 
*cc->Jinclug systern* foe, 3437-388, 
3SM. 404-404 
OMU rolling 

^jecrl^ in, 390, 190TN 

veterinary teehniciim idle in, 

3.%»387,387TN, 390, 405. 

toffllw InwervinfY Ciinrri'.l 


manager. 

deiniE^ic^ >96,367-388 

■n 

■s-jcp<-nse ill. in viirrri nary I'^r.iriun. 

388TN 

FIFO method ,»f, 386, 398 

human ph a nancy, 404 

markup uf, 396,397,397TN 
nwMnrtily vtwm rorutinfl, 399- 401 
vjrdcrinf, 391, 397 
urgafiitin^, 397. 399,399TN" 
purcMlng, 401-404 

delayed billing; in, 401 

retu#n|H:ilk:let In, 401 
sr.iN-inrnr p^yim-nr m, 401 
vEndoniMed lti, 4c ,- 3 -404 
raNes v*xine tecortfe In, 397 

receiving skipmenr id. 401-+Z 1 i, 

402.TW 

FOO njlctJand cancracw in, +02, 
402T14 

Bcfaen iCEa «ci r 405 
rwtdcr log in* 394, 394TN, 39«f 
r&rjcdiT ppint Knr, 394 I N 
TtsMrdt'r quantity fur, 397 
revrew on, 40A-407 

.shft'1 1 nocking, and produce 

nMatiim. 401 
special anfering, 404 
rime equation in inanntjiii^;, 388, 

390 

riimiiVi.^T trf prchlncrs in, 3yO H 

390TO 
rate irf, 390 

vend®!? ■at pnidiiLEi inr, 40 l +l'l 


I ill.' e ei t ut \ ccTLliu l manager (ICM), 
386, 187TN 

K^pen^ihiLiEKscf, 3S6-397, 397TN, 
390.405 

bnck-onlering, 391 
canEmlloJ Mih>unce.-! Iianilin.^ 

and storage 1 . 391301 TN 

.Slu inLro Omrrf<lkvl suN 

xtanvDB. 

DEA km^ 39 L, 392f, 404 

cKpinicum dare checLin^, 39 L, 

39JTN 

PC* rules and diif im-tic 
cuncnict, 402, 4021N 

im vntoY lafcbtgi 399-401 

cheeking, 39K 393f 
tirdcrin^ 391^397,403-401 
Oruai u;:ii ig, 397 fc 399 
peeking slip eheciiing. 391,3941. 

402 r 402TN 
1’ilfccapi checking 391 
ptwcbssIntL 401 -402 
rjfbii. - -. r.ieeinu nfcQidtinu, 397,. 
39if 

receiving sh ipTnenr, 4C’I- 401, 

40 2 TNI 

wcurdlncacairacY, 39L 

reurde-r [xiinr scrring, 194- 395. 

394 TNI 

sale reprwenratti'e 

eemmunicacii - 'n>, 404 

MiTf nteiitu, 399, 399TN 

^Tcn^ntchreking., 38fl s 391, 

.mi 

ftimoutt H*t. 39 L, 39ITN 

Invoice. 386. 391, 1911" 

Irvi’C']i£ntxn,' central, nd nen'ims 

^■stem. 71 -72 
Invcilimnn, L 7 +, 16-2 
Iodine 

^disinfectant, M% 246. 24bTN 

fh E<npioiJ nnEuqwk, 218 
k»Jine-L31, in treatment al 
kyiperthynnldl^n, 186 

kiJitiL 1 ShampDa, 121 

JudiiiL 1 tincLiiTc, 2 1 8 

as disinfectant, 246 
JcidbphxM^sj, 227, 246 

kipidine {aprocluniJiiie}, 2eX) 

IpeCifc nraI syrup, 155 
IpcdaLtEfc 136 

IprimiitiEOk*, pr-uhibiLtd. un. ul, in 
exmiLahet rknjg, 22 

Iran cninpaujidj, 32 7-328, 328TNI 
InriLants,. feu 1 gaurmniehikteil 
ai imuliicixici, 164 
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[sr-ilurirw-, 92 

pflv^sicnG pm pert ins cil, 91 r 

[siT]'riTvl afcuhuU 244-243 

?0% rr> 90%, 2 17 

ms caiintcjirriiimt, 222 

bopHUHAOli 

far (lirapine res.isr.inr 

hr.<iJvcMrdi:i, 1.37 
ui brcmetwdllaKH:, 109 

IscptLn (vernp.LmiL), I2l s 141 

luftin SR t verapamil) s L4 L 

Iscpto CajpLfie (plloeafplfw), 78. L99 

I septa Hrmurtinpine (hcfnatnvpine 

hyilpjji^sciiid,^), 198 

I sown k soluT hms. 304 

LsuyruL (iMspratexcnoLL AO, 109 
Itching. Sec dlu Frufilis, 

topical medications for, 2 18-2 L 7 

Etr;iLC'iLH=>.4i , ! 243 

topical,. for cphchalrulc fnr^l 
mfeawn*, 2Q2 

Inrnwctin,. 262 

admlnfctiation of clwwatiljr, 263TN 

as irwKUCkfe 274 
M» ciiTL-r; - 4ihLTii:i'.hiL m.l^iiL, Zt»7 

pfseauck^t- In use of> 263TN 

.is preventive ^genr .ip.irnsr hearr 

wmfia-diuatt,. 267 

unapp rcmd: uki of, 263TN 
['.■orrmxrini'milhemvLin, fnr car miles, 

207 

brotnsc tlwraewtaL 262 

[veirec !%■ Inkjchc rain I l! fur ■CatrI e , 2741 

IwHifitc II % Sterile Solution foe 
Swim, 274 


J 

..mnkuiu (aminupnipaiine), ] 26t 


K 

K-fck (luplln/pecTlnK 1-62 

K-Y JUfllv, 381 

K? Advance*, 2«i, 27UZ7ITN 

ECnnnmycrn, 216r, 217 
b\Miii.riiiL (IkariMixiYukrO,. 23? 

Kao-Fortt (fcaolLfi/fwiln), 1*2 
KanlLn/pccriin., 162-1*3 
Kaupectulrih (fcaLilbi/pectirit, 162 
Kappa opiate recepton, 87 

Kiir- A- Liis (pcrmlarum), 164 
KafauW-HaiYid MuiL'cidim/nt, 22l 

Keflex (^phdlctdn). 214 

Kl*H in fccphnJothin), 214 
b&ol (ccfasolinL 23*4 
Kenndpvini, forln nnd tide 
eemmsi, 270 


Bti*MvGek2l3 

Kr^ur 1 n 1 z l-.I i siTucnires, nrf >k in, 211-211 

Kcmrim, 996 

caused by bery« simple*, 102 
mycotic, 20.2 

KtMhKcinjuncrivi.1 is mll;i 8 trcai incur 

Of, 204 

Ker.rijotyriu. drugs, 21 9 , 21 1^21 S 
KtiiatapLutic Jru^-_ 211,293-215 

Ktiadaf (Kemmirw HCI), 8* 

Ketamine HA.l, 8*, 28B 
cxminrin Jkatium tu, ;m J 

p»cajurU>ns t 86TN 

incr.imufuidnr injectkm. of, +ft 
and morphine. 62, 288 

Kckwc (Knamln? IIQ), 86 

KetoChlur, 2 9 8 
Keiaeonarok, 242-243 
and infmlllcy In malt <too&, 243TN 
Kelson (ketpprufcn}, 265 
Ke[OA£ ted its, 116 
Keiwrofen, 16? 

Kewo I m c. 286 

Ketorolac crofneihairtinc, 2-03 
K ii1rH-ys. 2 h>* plan Iw-ru-al syqem, and 

urinary tract. 

SB 

decreased function of, and Ecuikfms 

cvcidn kms, I 18-119*. .Snr .dm 

Rmul iJUodfic kitty. 

In droff metabolite excretion, 12,1 If 
knlur-c ivf, 119-120 

function of, 1 16-1 L9, 9 L7f 
Kilogram (kg), 5? 

Kilby-Bauer pr^icu'diire, 226 

K^aklon, 333 

KsJfH-rn-K, 221 

L 

LdtelW, druR, LSf-99f 

inf-.'fFii:n irai inund iin, L 7- 9^, 171 
Libeling, rc IV his, Kir vclune 

eetUiuL, 39ft 39 LI 
Lkcri->Luhe-, 204 
Lactzrbed Ringer 3 solurion, 3l3 
Uietubwf, 163 

LiiiuK-, grmlfi hjcmLii ii* impL'inrs 
far, 191 

LuHiHsi, in horua, keal MEiij^liLMM 

in d u£ik>s!ls I’d, 191. 294f 
Larnirutis 

flratihjsramliiet for, 288 

owiic-DwetaiLls tnc, 292 

LajhMricMfis (Jiif-xiu t-.Tj^uks^ 9 56 
Ljuknln pmipararcLons, 136 

Lanuopncole, ] 60 

Lrnlui- (givirgini: in^ukiO- 16fk. 1,89 


Ljrge-vuLrme buttk(s), tv baip, 29, 3Cl 
Lsuisi (fun isi-imi.li.-l, 120, L-44 
Latannpcrcwt. 2 CO 
Laud:nnini 1,10% ypiuuVl, 67 

l-LY.invi's, 161 

bulk pnxflucLng, L63-964 
lutritaivl. 164 

mime- and hypetnirDn ic, 9 G 5 

L;i. , «:MtL™! (putmlMtum). 164 

lIH.s 14 

Le.ul pr*sr#ijng, deatrrvent cA 

cuk in hi EDTA for, 376-377, 

177TN 

dijmcrcaprol ioT, 17 8 

ptiildL I am viw Kir, 378-579, 379TN 
im, 170 

Legend drug. See P noser ip tian drug 
Lmlgdi uni Li, in BTielfiC kyH.uii. 55l 
Lcnic- ImlJb, IPS-189 
LcukomLl 2 vaociiie- r 551 

baj^iliik, lot tfaklMTIfiO di£OHbhf 

183 

LevaiuJiHilOi 262 

m inimuneodiriuiknir«, 144 

l^easr-le- i levprt'iisab) i . 262 

LtfVenliii (ikteuruu ic 1 1 1 in.l. 189 

Lmnca flc^^odifwslnc todlmni),. 184 

Lcvn istfireierC?), 171. 184 

Lr^bmiokil, 200 

Lcvophcd (aorrpun. r*knrit4, @0 
1 jMTjili|T(Hrine sodium (T*), 1 £4* L81 

Lmbn (hfieuc i yaiiLim)i. 162 
LI I- Ssc L.wrinl?ln(rlinrrfHrme» 

Lihr.Lx ’J-mil kbnuum/chlDidBDepciKkLe-). 

162 

ydcHMln*. 288 
iW nxhrythnxiiiHg L39, 119TN 
cff«e of, on OhJiUTii ion cLianncfc, 

139 f 

nitli epinephrine, canirviindicuricm 

10 , in snlvydunlfliv 79?I>I 

injeoalile pmqinmrians a I, 294, 291- 
fur pain ruLiuf, 188 

LIFECARE HesLbLt fluid rl ictepy h^. 
JLC^f 

D-Liirunene^ 275 
Lin4>CJdl. 222 

Linupiityc in. dnuge kums of, 2 19 
LiiiLusimiili.^, 1 59-240. 2401 N 
UndMi±,273,273TH 
Lin invent (sL 1* 
lupkaL adminitintiiLTn uf, 33 

IJrahymnirie sixlnini | I Vh 183 

Lipid Nubi lity, ol' dru^, 9-10 

liifiiamvcrn-L A 200 

foicYcemicyuQine), 235 
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LkiukhLr, 206 

L.iLjiud 

mensural, 5 I2r 

smefl rnetric^apodhecBry equivnLenfcs, 

4l2t 

Liquid pitfiiir.iriurk?.) 

for oral ^dmink-ctritiim, 29, $V -38 

foe i&pk^ application, 35 

LiL|iLililm Tqir, 20+ 

Lispru insulin, I SB 
Lilth 55' 

Live vaccina, 3 5 L, 353 

Liver 


indpi^niflaKililEei-xcrccLon, L 2,13f 

meEiiKiLivn cifdiuga in, 11 
Leading Juse, 6 

L«lt-araUny mo<H 13-14. I5f 

Lcmcrti.1 Idiphoncixylutu), 89, 162 


LmLH aci iii« barbiturates, 94-95 
Long wring ioo.il m, 187, 189 


Lmp JiuiciJca, 120, 1+4 
Lactam id e* 162 
bopre«or (mefopr«WJ) B 1+2' 


Lorjupum ► in beh;ivinn.il 
ph*rri»t-L3(hera|iVu 95-96 
UiiCC (oiiii - praanle), 16Q 
Lui nunil.iLT.im dnu; Libeling.. 1.9 

LcttonJf*), topical admi fUstrat Icm of, 33 

Lira' hkvhL pfHWFc. .Siv Hypraefixitm. 

Luftt motor lUeurOtiJk IJ 5 


lesions of, In atonic neuropathic 
bladder, 121 
LOJCUft (hjikiJCLTlfc) h 261 
Life Jelly, m 

LiJirLKerr, 39-1 

Lulukaikt*, Ml, 392TN 

imc^nnaL, 164 

Dcubi r 2D4 
Ldbclvct* 381 

L.iiv-rl.i 4: rip syringe lit 

Lidermmn. 27l, 27lTN 

Lueott Solution, 2 in 

LiLm.ig.in (himnrnjirLwr), 2DC 1 
Luminal (phenofearhinilL 95t 
I .n ng>.. 5*e Re-FpImriTcy sprain. 
Lili.lIvsl 1 (dtinnpixat tiranadiamineL 
L.3I 


Liwdnulncliormow (LI I). 174 

rale til,, in atm* cycle, 1761.177 

Lancet and a£lhHUaf, l73l 
Luvox i 11 1.1 '.l i . l n l 11 -i l‘ I-. 96 
Limp 1 1 l v t lc iiuopLtnLs, enrhensberida 

for, 291, m 
Lymph wjw rdlc I Ii 

ImmuDCTnodyhiitir, 344 


LyvrA [.C. Di&iufeeiaiu Spray, 247 

LyTar pocjp.irn ruins. 2L5 



M^CcmrpJiineLRH 
Mnlux.. 160 


MAC (minimum alveolar 

ccwueniT.Liura) value, of inh.i led 


Jn.ii;. 90 

Macrcdrlp IV administration sec. 309 

Mjcmlides, ,239 
MbJuramkin ammonium, 264 
Mvkfllfla, 36Q 

Mjgruilu Ikdut. and Powder, 16 i 

Msffirwskiiri hydirakk, 9 60 
as l.iiK.irL^'L”. 163 
Magnesium sultar-e, 363 
a? anrkJocc for load abtorpdon, 
377TN 


ter liypntwik wet dressing, 216 

Mall order dliccHHM houses, for 

veterinary posliitTs, +31 


Maintenance vnlurae, value nL 305. 

307 

Male adopter pin#, examples of, 433 

Malignant neupl.Mm-t, 333-334 

C hiMI>:'*heT:J|H*Ul It agCflfS Ii if. 



M.unin.irv ykuvJs. exireturn <4 me- 
r.ih 11 ires bran, I 3 


Mannitol 

& iiMikilK-JiuTvlkt 120 

for rrentincnc qtf tUueiuna, 200- 2QI 

Mannitol 20% r 120 
Manurkiuief, of drug, and beatttoii 
lahel. I? 

K l ii’aiii a it l utSiil; process, drug, 2 

and affect on rnatocidar 

chnratreriM iiis, 3 

Mirbotyl (martKjflciatijn), 239 

MarhjHuKACIn, 239 
Marcaine (bupiveoiine), 294 

M^rkeling driiM>. 23-24 

kt?ir«^iHHfic clrrare, as anritmetlc, I >8 

M^rquiss (p.'n;i:uri]l. 26+ 

Maxibtui 72 (iiataaii^iLiidbazine S, 


M.ixiinuni tolerated. Juk (MTD), 333 
JecLfnunaiLOLi of, 335, 335t 
M^xjpimi- («rfcp|ine?, 214 
MaxitnJ, 203 

M^ufcmetir, s¥§u-m(>.) of, 55-59 

Jipirhiwiarv and household, 57-5k 

oquilavtfiCy tabki Ixlawm, 412 

metric, 55-57 

Mebefidazole, 2+3 

MtvIiiiciL'. 289 
as antKmetlc In motion 
Ii? 


Me^lcieiiajlnk atid, 286 

Meder.miJine,sH4, R+TN 

;LtipLme^.!le ns reversal ak nr for, 

91,94,. 94TN 

hr.i.hvvkklta uidiu.^sl H rrt-.iriLn-iir 

cif, 04 TN 

McdkMiijJi imlfirs, 48, 49f 

Med ml, 220„ 292 

.Mcdrr'Kvpri.ip;eMeD.iiu , I 97 
Medrojivpfogcaenjnt acetate (MPA), 
179-190 

Medulb, 74 


MeAneki (cefoslun), 234 

IMegizc (megestml.acetate),47, 179 

acetate, 97,179,17STM 
Melarsomlnc dlhydrochlorldc, 265, 
267 P 267TN 

MeIntLniii i. fi»r mAkirux - disorder 

dwrapws, 193 

Mclena, 150 

Mckuee-trOl m ImpIdtWi, 190 

Mtkf hflUm. 33iSr 

Me IutkIcitil. 296 


Mepciidiiw, 87-. 287 

Mtfhymn, 133, 3H0 

M«bn nuin t 249 


Mcfcurlc 4>vkk\ ms vevK.uir, 22Z-2Z3 

-bleroorixduooie {mer+rrooim), 2+ft 

Mcvdhiulate (thiriLnoul)* 2+9 

ii n in. (pyrldoalffminc). 79 
MetB'ljnre, 377 
Mrtabolic .itkfeis. 2‘W. 315 
McfaJbdki ilb.iln-iij., 299, 314 

M'Ai.LHdLnn, i «l dru^, 2, LI - L 3 
:Mid cx-cntlon of fiwtabolit^s, 11-13 

i.H'rrir:, in9iit*-nt irig. 11 

in leidneyj, 12, l2f 

in llVffli 11, 12. I If 

MeiwJkiilLTett L 11 

Metacam piepnnicicvns (inek>x ieuin I, 

im 


M&vft limiZiriTHL, I?2 

MetadimizaneyhLmrtnc, 272 

MflsrawcU (p,|lhnni ). 163 

Meomuii, .126; 134 


Mcicprotemiic+i as- iHundiudiiaber, 


■nriDT l.m), 55 

M etJurni i n K 109 
Methadone. 89 

McikojUniide, 199 


MelfutiiLcrglbbirL 326 

Mi. 4 -! 1 u f - rib.igk +• inemi.i, ^70 

;Ln.iiJ>.ite lar treatment l+ p 377, 
377TN 

MethicLllin. 2K\ 
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MuLlii>,vl (inL i Lhi>.iiiiiH.') f . 113 
WerhiiTiiiinU-, finr h y penhy reski L>.ni., IS5 
MuchLci-TsiKs (methionine), 323 

Methionine, L 23-124 

Merhri"^rbfimr 1 1. 2H9 
MEthuhcKitail,. AS 

Mechujreoei, 274 

MeEhm^scnce. IWl, 140 
MethLTKYchlufi 273 
McchoKyfliiiane,. 92 

physical prapertiEscil, 91 r 
Met h m; flpfli I a ni a he , 7 9 

lot maanaw cf diarrhea,. 162 

MethyLeue blue, as aiiridhtE, 377, 

377TN 

Merliylpfifdlniltolonc Tables 2 l ?2 

MeEhvLxnnEhineB, as bcrrrvclwdiilaELTrs, 

109-110 

MflrUxHsen. 2 g 2 

MEtl-pnini'hiL 200 

Ml ti.x lOpr aill*JC. 70 

pncppanlHG to acdwi <4. 1 57TN 
as aEiciumuLk. 1.56*157 
eoncfdtidicaiiWL kh in Gl 
dbttlWEinn. InTTN 
as ^iriniiailtMiiiaL pruliinEtLc, L65 
Mioofanc (inechotsyfluranet, 92 

Mecnfimlnl. for .irrhyrhmiA*, 1*10 

Mfitra:<.| (pnUyl£n£C£Erazult, 94 
Mecrtcs^rtm, 55-57 

cnmvemoci nf unir-i 'Airhin, 5vf7, 

m 

problem* iiiin^ 61-64 

iLTiirs liI, 55c 

wcisshciartjd mctfura, and tsjjulvafcwt 
npoitiecpry vpIiks, 412f 
Metronidazole, 167, 167TN, 345,. 

345TN 

Fltt C jobtiJeii inform in, 164. 264TSI 

imnLiincsupprEssivK acrinn i4 P ■>4'i 

Me xllcilne. for arrhythmias, 139 
MQK LI (iM-4-lsH 

(2^Kih.-lL , iiE)cL , tnih^\lm- 

24nraldehyje). 274 

MGK. 236 (dirn-pns|iyL 

Lsaf ikJkmti £min a I t) ,274 

Mibokraw, 179 

canoaindicaEinfi to,, in cab, L|9TK 

Mimnaiufo 22 L 242-243 

Mu.j.nrmirik sfikiriun. ** cfihrh.il muc 
ancLlui^.il .fcsc-Tir, 102 

MicotiL 139, 239T>| 

Micro IV.itIs Advantage Seki- 
Moist • Shampi>.i, 21 i 
Micro- Frirk Beitsc^l Ffuk ShsriijKio,. 
215 


Mi l nxlrip IV mini if railftril set, 309 

K-lic:rrrhlarL= l, 25L 
Kiitin.HM^misintiji), 227 

MicVUNlilHe, i If 
Midafobiin, 02-fl 1 

Mklbraih, 74f 

K-li3he.VIibe (0.3% Milbemycin), 207 
Milhmifcin □ k iroe 

inkioAlattcldal mtM, 267 

xl preventive .i^enc a^ninsr 

htajftnjnrri diteast, 267, 267TN 
Milk of rwujncsla. 1.60, L63 

Mi il-n^uivnlcinLs I I.cti£i|I, anJ 

i;iikulai i*ms. 6i ¥ 301 
Military I vjpi Lent ivd^kr, definition 
et, 54 

Milligram Ciity) - 55 

MlUidltcr (ml). 55 
MiJlicttflok (rnCfeni), 301 
Milrinune. 137 

Mineral oil. Incescmal lubricant. 

16 4 , L64TN 

MlMnlocorrifloUls, 2WV 2^)i 

Mlnidnp IV :idii/iiM<rr:iruH‘i s^r, 1T9 

Mirnpa:!* Lprssuun). SI, 122, 143 
Mlnocln (mlrwcvclliw), 235, 235r 

Minor Use .end MirH >t Specses Animal 

Health Act (2MLU3 

Mloalft 196 

Minric jbcrk, 19S -I 99 

MiwMe sylti.;iEn.E. 59 
M i xii ptirf bot 

o.:cirr.iirJiLnri*.iii wa Lcse rd, in 

pngndfH msIitliIs, J61TN 

for gnsrrx: idci-r-: B5«oclmd >rh i*<- 
^NSAlDs. 163 
Mina-Clear, 207 
Mic.ih.in (amiEmili, 274 
Micapk's K, 207 
MIra-S tar Ear mlB InfescflcLont 

Ln-k.-ericirlt 1 ?.. 

MiluscuiiiDrte, 33-7 r 339t 
Mixed vBKiiw. 33 >154 
Mixing -.In^s 

avuiding, I.6TM 

Inrmcrnw when, !f>, I6r 
MirbuncfaJ^ 29 

MK (irKxpliiine and kel aininc^ 2SH 
MI X (nuirphinE, Isdincni tie-, unj 

IcEEaminul, 2dh 

Mjodfed live vaLUiflita, 35] -352, 155 

Kindnl.irinn, at niv icEp-i ivc- 
Cm ns mission, 27b 

Motai duoflXMia 

jinrisebonfitic ii|rEEic> terr, 2 L4c, 215 


Mubt dmkLlysb fC^mCinaii/^ 
sysremic ci irrii^i^rL-miils finr, 220 

uipicaL ccvticcribsiHjds fetf, 2 L 7 
MuiAeiacnax, 206 

.VluiiEsin, 264 

Mcmistat I'mii ■■■iiih ). 24? 

MLii 1 uii'itiht AmruUaflMhiHerit 93 
-VIiinLi.insiriL v cixsIil-k II irihihiccwc, % y? 
Mdnuduiul am ilvidiijsy 542-343, 342f 
Moiudon {dQHLliVTiVliffeC)|. 235 

-VI li n dv a lent viLccine. 334 

.ViuranluL larlraLt 1 , 261 -262 

Morphine wl hm, 07, 237 

and leer.nnine, Mr pain ctwiEutik 
62,2#6 
MckUIIb, L50 

MbtLlbi-liV.E dmgi, L65 

Motilily dnCrden, KatrtTOiniLeaLireil. 

5« Cofi£Q iptsilofii Plpiriun; 

pTLikinEtica anJ jCinii.il;Lms. 

\1«.ii.iliiini (dOiirtpWkkHfie), 165 
Motion ackiiMBL* 

Mbw neupjn, 73 

Muffikkaicu 262.267,26STN 

VluK irij.T^;;an = in rnpicnl i^pl-irl i.ilnuc 
|i ce |xwj I: i urn , 203 
MaKbpLyD? 

aa h oi rif, and indicariiins, 126r 
few nnn.irv reC e rilifML IralLintn11, 122 
MPA. Sft' MedhsKvpreResreorM 
acecwe. 

MTLi f.inasiiiLiuiii rolerar-eddoae). 135, 

335r 

-VIu oputc reccptqf^ H-7 

MjuoodLlary ckamuiy 104 

102. 106 

dmopeudE action^, ]L>|.-LOS 

MkKom^i (acwvkysceLntJp 106,377 

Vlut i ^il prefinrarinru (aterylc.i^TE-inc), 

]D6,377 

Mucus m^rnbniK e^fioftriciu 

odncnergie npents in n-'diicsne, EKJ 
Mdcuh ^ecrL'CiDii and innvemEnE. in 

upper raptaatory hwt 103-104 

-VluhiikisE atiii|!e, 33?h. 534 

Multiik.SE vLJCs), 29, 303 

e-aslnellqu-k) wUhdrpwpl irmn. 



Multisnl-E, 314 

VlhLscnrtnic reccpt^ic \. 70. 77, 7H 

Musdci reliLxnnrs. hkekial muscLe 
TL'IaaLiiUl.Cb 

.Vlkuoilndcelefrsl inri.LnLnuriiin, 

onrticcHtEniids for, 209-292 

MyartlbriLiii flEivLt:, tlinlnwr^k awsntlS 

in di.igni-i'tia '.:t, 7fe 
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MycLtnidn Sterile OiiLtmciLt, 240 
Mycf'h.iLTL'nal cell iv.il I tr.-+crii in, 3fi5r, 

366 

MyCuJtt Mbiifog {D-PImKrtl lrim) B 

m 

Myoodc:* Pet Shimifitxi il>-miw 
uLlellirin). 273 

Myctxlux pe* Shoinpan uich Cnrhary1, 

273 

Mycodot Tiit :n id Sulfur Shampoo, 215 
Myeprhenidnce motet il, 34 
Mydlrm (phenvltf^rirrH:), 197 
Mydriaeyl (ooplcauikte}, I9fi 

MviTi:i5L-i, Wfi 

Mydriutk agentsI jK-lffl 

Myelin rfitah, 72, 72f, 73 

Myeloma, 326. 342 

M v elasi-Tpn?ss i u n, 3 2 6 
Mytantis, L6P 

Mvlcfsui (primidone}, *39 

Mynxarfdiil d \Mmt, 134 
Myofibrils. 17} 

umlTJctiLity af uterine, 162 

M vhzi&mi Cream, 216 

Myr-Tri.il, UW 

N 

NaUbu^int, 287 

N.iluq -Kme INnUmc). 88 
;i Jvurse effects frf, 89 

NflkMwnc H <36, 89 

far bch.iv inr nMxdititJiriaci in fell 

Li l: kim|T- 223 

for rdfillHOTY ^iirml..ri..ii In 

nn flu tit: cvrerd lbw , E13 
in ruvcisil ul; lj 1 i> 11 l*.• rpI t in 

overdo**, I 55TN 

in rfvanJI r*l n-fcrc-.JCLC i -veriL.i5i!. -HH, 

69, 361,361™ 

Natexnne 11C 'I injwcfI li ri. 

Na Li jo: one, tar hehavinr inoditicaiinfi 

in ?fll licking;. 223 

Nnrnce, at dings, 16- 17 

NnnJr-jL :nu P 124 
Naodrolone Jecanwi#, 192 

Nnprascjfc, 2H-3 
Naprosyn (naprLTXL'n), 2-95 

Nardik ignU.ithinne, 1M 

Norton (nalnxmie}, 88. 381 
Narcutics-. See QpLatd ugunids. 

Nasal cav icy. dcfcrac Liicchasedii w 

within. 104 

NuLucyn I n;iL;inivcLu), 202 

National Animal Supplement 

Council 

foyp of, 37 1 I" 

Bad-qMfihcy control of IhiIh k. 373 


Nave]bint: (vLniTvlhnL'.h )4L 
Naxel (o^fqiofiiir Aojigm), 2 3*1 
approval ferr use in Amr$ anim-ite 

233™ 

l4LX. (Narimul Ifo^i'cide) numkr, 
«i dn^g labeling; 18 

NtbdIiraLiuLI, 1 07 h 105 

of iJiULoLcrics. 105 

KwlHzh 54b. 341" 

for biopsy, 341 

for hi eliding- 341 

c-atTimun p;ii.iyt'i l-.«r sfwtiUk: umm.il 

specks, 30t 

huh, dutft, ,unl bevd cf fe 541 
ptvper dbtfcfdiny uft 35TN 
N:.-ui.io.-l (morancel tartrate),. 261-762 
Nenubcdes, 251 
drug's allaciiva ywuiiH... 25^-263 
topical solutions for. 264 

Kemhjt;il l.pmlcbnrhihil sodium). 

45, 85i 

Ntmwx [pyrantel pumratt). 261-261 
Nfefr-Cfcrbuzulc (curbinuizule), 185 
Nw^Ftakf, 203 

No.sS'j neplirrrie (phenylephrine). 

80 , 197 

Nrotaelnivx Ophth.iknle Solution, 
240 

N-wanyeiii, 736t,, 237 

•wocflKlcIcv oh 206TO 
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NeoMiSi nixie, 18--79 

as antaconl&t to nomlepoiarliliig 

iTL'iiJuiLTiLwiiiUr hlrcims 

n.U'LTits, 94 

as RBsrroInteMinfil pcolurwtk, L66 
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ici Miii.MiK.-fiin-1^erviHJj SySTCifn^ 

75 , m 


Nefvoui tfpsjwn, 70 
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autemoenk, 71 -72. See al so 

AuC lh>lkTi id nervous system, 
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ne-rvi 'iis sysrtcni. 

Jru;?v l h;it :icc un^ 81-97 

and cfidocf me tyHem, ifuun^tioii 

at, 173-174- 174C 
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72-73. 72f 
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M2 443 

Nil/Otti oxidis, 92 
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prokiirieEsc, 159 
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NK’-I reoepror srragardm, as 
antfemefcici, 156 
Nu-String Barrier Film, 220 

Nixiant^ m.. 2i9-m, zm 
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m, i4i 
Ndraiute, 207 
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llT' KIOXlb, 266 
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|vi|>fJtilrrfkJ *>111m i>. :elvv- in. . 286 
precaiinuns- in esc of. 282429 
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CWSAinsHC^inriiii^) 

prop^mic acfcli denvartves, 264-265 
l v i razulunc derivatives, 262-203. 

2H3TN 
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203 
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N^xJir. R. m t Ii8i 

NkmjLofr m 
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ddblxlon of, 370 
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Ocufen (flurbipfolen sodium.I, 201 
Os.-u la r lubTiLarnt> 204 
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Ondansetrun, at- anliemettc, B5S 
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24ITN 

Jivr artificial Sear^ r 204 
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mimic, 190-199 
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for jfMirth, 201-202 
i c-r snperhidnl infecriuri, 2 02 ■■20) 
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Optaot receptors, 87 

t^pinid Fignriisra, 215^208 

■dbiun in pain relief, 287 
adverse effects erf, 08 
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lordwtrl™, 161-162 
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partiuL 267-2S8 
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Ora-Lyre, 319 
Onigrah. ni (ipoitek 184 

On L cankMMHo id Ay 2 9 2 

Oral £ 1 ec rrrJyre tnliMWJfi*, 3 Lft-31 9, 

319TN 

dosage kmm 319 

Oral fluid therapy 50H 

Oral hygienic prc^lucis, L66■ IW 

Oral hvfxicl>c\-mic agwun. 189 

Oral medii-atkins, 56 

aJnuni-.lr.ii fan di h 7 B 36- 58 
calc ulai ions foe, 5^-59, 444SS 
rapid, 24TN 
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absorption of-. 10, 37IN 
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adimnviirMkin of B 37-38 
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^ 28-29 

admlnisimloh of,. 36-37 
Oral ulcers. matimmi of, 360-1*61 
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coniralndlcanofi^ w acimLnlicrackKi 
ctf B 261TN 

l ot »5i'uJo§;i a ra s Ll iiZ jnkcftent$« 261 
far fen md nclc control, 273-274, 
2?4TO 
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i triB.lb, (kerrfirrden 1,2H5 
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Osmolality, 301 

Osmnliuitft 301 
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Osmotic diuretics, 120, I20TN 
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Osmotic eflfectei, cfiuiJfa 304. 3041 
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Oti-Cbnr, im 
OttCleK.3m.ZL9 

Otic discrete rs, 195 
Otic rDcdkatfaru, ZD 5-2043 
antiinfective, 205^206 

aiitivanihijlii.. 206-2)07 

applicucuHi at, 4ft- 205 
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far drying 207 
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references cm, 2 Oft 
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O u>ci uj . , «., 206 
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Oviir-thu^cininci-T dru£\ 4-5 
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Ovine ecthyma vaccine, 351 
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carBfi imd ration* of, I75r 
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|V i unesdietii: ica^ *K) 

Parts,, tspresaion of concent i at Lon 
i n, 59 

Parti per uiilLiun lipping 59 
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Pcnnpcrrin Spnif, 27 5 

PenKthrin, 272, 272TH, 273 
Pet-Derm III, 292 

I'emil.irunL, zu incihrinal kihne.inc. 164 
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Kobtaul-V Ijjl^opvrrdyK-),. 79 

B.dhLtuH«nrAC (pEiite-rM.'-iin), I £'5 
RdbRu win - DM (dcxln nuet luxphan 
and ijualfctVKln). 106 
RncaltroL 12-4 
VUneal-D Phis, 247 
RodeniKlik poteMifene 

ijiiiLl iL> i.iL.'ii J ii it'.l. Vitamin K . 

aFiEiduK - CO, 3® 

R<4enoiv A, 

KutmuiiuLTn (iliniujCL-niL), 381 

Rcu i m lid life-, 64 

llnm.pi.in (iyl iriiiL- kr. i.lnvhli'riil.j- -HI 

Rrtvc hjciM-,i| uphllialiLiic .ibjin. 202 

RjxbkhWt 274 

for «ir nures. Z07, 274 
Round wrciflw. See KcinaL'xle:- 
Royal Cscnln Vererinaiy Plyei. Iffl 

KilK'i'iI.i Vims LinimmLiimxliiil.iciYr^ 

3*3r 

Rukx El, m 

Kiim-iiel (mpnntel Giuiraie-), 1 61 -262 

Rumtn ieldetli, m&mtni of, 160 

Ruminants. Set flkn t i'sjflle: Sli«p. 
Iipowinn increasing weight gain 

in, 190-191 

6 

S'AdencsylDDHfainiui'ke (SAhie), 372 
Safeguard (fenlvudiizuk), 253 
SnlicybiM. 282. 2HITN 
Salicylic acid, un antuebonhoiic 

products. 213,2 j 5TN 

Saline snlurian c are pets ii i rout, 

3021-303^313-314,315 

Saliva, fcSiCNtlOh of flUHd)bblLW& in* I 5 
Salmeteml, as lirancluidilbcor, ] 09 
SAMe ( S smJ is i i ueef* I is iti t h KJviitMf. 37 2 
SandJunununt (cydo*parine3, 204 

SantlascatLn (acrreiiridt L IB 
SaponatL'J crestil, ae* JlisiiifectHnt, 

243c, 246-247 

Sarci<ptLc mange, r-elamccnn in 

peevenitofi of, 2*6t, 248, 248TN, 

im 


Saturnled solution, 5# 

Swr ri^iiL 1 . ‘fvmvMrmn nf B 2LH--2I9 

Scarier Gil, 219 


SdsiitnwTtoir Test. 202 

Setin.iiiicr comedo s*, n.LrurTU\ ( 

.Tfiti-actxirrhcic j^ents far, 214t s 215 

Sciartc nerrf, arfridihg, in 

inrr.irmi-k-iLlar anjeciiim, 39t 
Scdbihin (bunarnidiriel. 263 
5copobmlriJL\ 79 

SchiLyt Shampoo, 113 

Sehulus SIv.irapLio. 213 

SfK-rrhcfl, 2 L ], 215 

Sc ba r r h l 1 a ol caEa , I11 

.ml i^dbotfftix it aunUta l« t. 2 L4e . 2 ] 5 

■ 

Seborrhea floes, 211 

anrisebanheic agent* lor. 214c 
iulkir m audieati.an!; few, 213 
Seborrheic dennanil*. 2 3I 

systemic t ort krai etuicb fur, 220 

Sttttcifl* L■53-154 

Scdancn, 63 

in m\k illanr tTCdniiciil i4 hean 

falUjrc, 345 

hirt'icur.iri-v for, 64-65 


dbauciatlvt! apcnl^ lun 86 

opioids foe, 87 

rranquiliim Inr, HI- H4 
S&darine t yL a:ici »j InJriX'hlorick'J. 63 
(onminding), 84 
Sesrncnrurinn, lW r 112. IIIf 
Sal dune pff verictju. aiyl Ckx'iaol. 63 
Ixirtilrumw!! fof, 84-85, 69-90 

benmliazepinc derivatives- kw r 

B2-S3, 69-90 

cl*enr nrincompl i f ii iee in hul arr at, 

40TN 

eotifialndlcaiedidruRS in, ‘WTN 

rr^rrni-nr nf p 09.90 
Sclamoccin 

for (1m eofinoL 2*Pi. 272, 272TN 

lur prevcncmj! ricmntcpdc intecrieni, 

Zfifit, 26i, 268TN 

Scldarw (wrfmadlnc-), 310, 269 

Scleiin Plus Mu'iieareJ Shampoo, 2 IS 

Stkgjline, 97 

St lmiam, in.l vir.nnin II, 2H6 


ScL'miim suLhdc, in auitbeWnrheic. 

lExxliuatkins, 2 L 5 K 215TN 
Sc-leocoil sc4arjOfi Idirifoc.ipiils-l, 166 
Sdecnc (sc knmm .in.^1 vitamin E), 
286 


St lt liL'king;. Sly t i.iiuiK Bcral lick 
Jcmiatitis; Feline pvfrdmgEnk 
dlopveia. 

Sdaun blue Shampoo, 2 I S 


Sehim Shampoo, 2 15 
Sefunry niHiNml-; I , 73 

SoutineL l.mil hem vein oxime), 2t4fc r 

267, 267TN, 271.271TN 

Sep r i-Ser 11 i ti b 3 S i 

Septic: sh;xk, cal Ini,: suliJbiotis far. 

314-335 

SereiTiir fialjneteral). lL>J 

Seimiunt (niL'unjDliuc), 3 22 
Semflan (f+ienylcycl idli ic>, 66 

Sevnc-cmergic driL^>, as piMininie>iinaL 

pnjkkfip£ti£k L65 

SefOCOftlLl, 75 

.end behnYSml pliannacccfierapy, 95 

inlliiciicc ul, uti .ii,iOri -inU!-Lin:d 

system, 154 

Sera fc cm in recejitw anta^mistn, its 

aaiiiemeck.-j, 156 

Sefoomin mrprakf inhibitors, 96 
Serintline, 96 

s^'bn Dwe, 273 

Sevoluira‘np5 (ScvoFU), 92 

physical prrpurtics ui, 9It 

SKM Scannous Fut^klf Gel, L6fi 

Sh^Hmpro^. fnr l3e^ ansi rifle ^anirul, 

270, 2WTN 

3i«p, vaccinations and fwcnclvc 

lie*tlrh prr^rfLm lur, 164- 365 

Shin-OCel, 222 

Siock 

henuinhapc nr i-n.liTtnx ic 

eurlLeO^ttTOid? lot, 209-292 
fluid therapv for, 3 3 3->14, > L 5 

h|povDlemk -nc septic, ctillni J 
^aliilivH^Ps fof,. 114-535 

Share acting Ivirhsiriirare^ 64, 0S 

Short aennq ir^ulin. 187-1B8, lSSTN 

Sfcma opiflct reccpcanesW 

SilvaJbnje;, ICS 

Silver mrrnru, ascauBK, il 

Silver Mum- tuelet, 3 >2 

Silver :-l 1 1c. k1 1 .i:ine, .inrLh.icrenal .iml 
nm ihinpaL action ol. 20 

Simpler [V set, 45, ^6f 

Simplieel (cefjpndaxime), 254 
SinjjLe-dLEH vial, 29, lOi 
Simw bfadywrJlp, cJhnllncirgK 

btjcldnif apnlx ftn; 79 

Sirialimii^ 145 

61;t-lei. lI muscle n-l.ix.'inrlS), 269 
^.laiicnusm ns, 93 

taellioearbiiiid as, 289 

n£Ki tijitth .1 scular hlock ing LLgenn »v;, 

94-95 

Skin* aiiaij'iijy and j4l]ii?iok , wy irf, 

2LI--213, 2121 
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Sk in dburdeis, 2 I0~2 LI 

(Imp tisdl inr, 211-224 

aril sept ks, 217 -2 ] 6 

;i!*i.rLi - r s viil ■>, 21 7 

ca Leaks. 221 
Li-imcurirriciincN. 222 -22 5 
folly acid £uppLnytatfU£, 22L-222 
Lm.m.uni'rtiipffi.'xkLjns, 2 2 3-- 22.4 

systumif curl iccHttiOidSv 220 

co0eal awihiK [trial agents,. 

220J2L,240 

topical inilihinpaL agents, 22 I 

cojtiral amipniEktlc^ ZI4-2L7 

trip Leu I .onisuKirTfieka, 2l3>-2IS 

ti 'rLh.--.il ii l-.\IL ull ii tfu icii xed wilh 

wancf, 2L5-216 

references im, 224 
review l| unfMiura on, 225 
wound htfllinc m, 2L6-22Q 
Skin turgor tat, 305 

Sb ii 1 fold del ini;i!.i I is aiHhcKarLick 

ppenct far, 114 t. 215 

Skvpaway (pmtahwrlji la I sodium k 97 

Sl ip [ip tvrtngc, 32f 

SlLV-hiJ (th^iphyll int 1 h 10*? 

SLUD iLiiu'inuuk, 70 
Small dlflHieiw nerve fibs®, 73 

Sneezing, L'nnrmfllinu agents Inr, 105. 
Seifc*-dba VauxMUiiictiian. 

SO A/5«. 183 

Strips, disinfecting, 24?'24-S 

St fc.li mu !iLcart>LTfi*ie, 315-316. 3 3 6TN 
formanagemcivref urcrtlchiwl*, L21 

Srxlhim hypoiklarice-, .is dijcrefcctnnr, 

246 

Sxihiim hy-'ivh.lnrire stiliiriuru Q. 5%, 

239 

Stadium pfioqphirotHta a* laxative, L63 

crunraindicnvinti to b in Qb, L6TTN 
Sodium r«trictkici r in caidLcmBcutnr 

dlK0K» 145 

client edumiintra ahim, 145TN 
Sodium ihiitaiLlatu. lor cyanide 
pofeofiftog, 379, 379TN 
So I FnijDn. See Pheneibarbirni. 

SuIukLtk (kva thy routine sixlmm), 154 

Si-In.-Iklra-Cnrwf {pradnlwlMW 

sixkum sue enure-), 111 

SdiitvO), 299 

in hniy war-er, 10& 301, hDQ% 
milLieqm.vak'nr enncenrrnrion id; 
i n tki-lTolvIv pnpatadgQn^. 
61-62,101 

percent cmoDlntiLTni of, ;ltl>.I 

ciikiiL.il inn-. 59*60 

ways of expressing, 5s 1 


■SdhifikxriO), 59, 300-301 

dehnipcoi erf, 59 
Jn.iL: cancenfrarinn in, 
i^LeulMk™, 59 

f :IeciTnlyre oaficenirai™ in, 

cnlcuLniiviLs, 61 r 301 
in fluid (lierapy, 302c-lO3l. SdfdldO 
KJiLki rh ierapy . 

lor IV aJkninistrjrt:i lth, cak ul.il ions. 

6142, 67*66 

pciEZMiv cuneemrarkm hit drug in, 

SL^I Lc-CI liLt i I VIt'S. >9-60 

satuiaicd, 59 
Sofraiife), 59 

in dnetj lorinu liiiioii!s> 35 
Somafk; msmitts system.. 711,75 

Somatotropin. krGmlli bavnmne. 
Sacaltil, far atrrliy Omnia*. L40 
Sjwntuk, IP 

■Sparine (promazine bydnckloriJ'.: 9, 82 

2S9 

neumpathic bfodder, 123 
SpedinsYiiycin, 2#, 240TN 
Speculum, 26 Sk also Pick spttulkim. 

$I*ivi gewd, 74r. S. r e nLs.j- ("iIift.iI 

nervous system. 

Sp*iwl fdlcjt, 73. 74f 

Sprnmnd, 272 

SpiitHHe fc*r lick. 207 
Spflrenolaciorrt, 1 21* 144 

Sp*‘ir.‘in.>Y C jpaciIei UrrMconaznlc). 

243 


SporkidaJ bchit, 237 

Spottm (fentkiiLin), 271 
Spui losIfL (dk-mbrexIfLe^ 106 
5qusletit, 206,206 


Stadnl (butmpliiijuil), i67 
StaliMcp method, of convmiru 

merric unirs, 56i 
Steinisol, 217 

SaMBolok L91-19Z,. 19ZTN 


Srjphnge Lysare iSl’LK 3fi5r, 566 
■Si flphyfacoccal protein A, m 
liiumairwwImulBnc, 3*1 *1 


SraphyfacLTCCiiis phugt lysate., l6Sr, 


^MrvaiHfi, iblid fhenipy fnr, J06t 

Slncfif r-urc, 6 

Steer-, KTJWtli horiDCfUf implants 11 ^ 

19CH91 

Sfip;lyn (nKwilgmifie), 7 6*79 

Stiglyn injcctisWi, l.ncualiunnne 

■ 

merhylAilinte K L66 
•StimulaniN 

df central liervOiaS -VhLeiu. 8 L. 93-M 
erf respimtr«ry system, I LI 


Slimiil i and inipulie form a EMu in 
stiwnry lusimn, 71 
Stomach cuki, l;u^e.nnini;Ll, oral 
admmiration trf liquid 
rn.c-i.liA Mr inn, 57, 3HI 

Sbd saAmens I n4 

Storage in-l rucliints, on J-me Labeling. 
IS, S0TW 

Sinraue uf drugs, apptupriabe, 5CTN, 

399 

Sihixil (.fedoxuriLlinck 202 

SturpLahe {strepiukinase}, 133 

SweptdcLfww, 333 
Stiepri iTiiyc in r 2ifk 

Sij^^ npotue, 290-29 L 

Smkt uolumci of left ^tnirlclr, 110. 

113 

increased, as coiu|xiL^storY 

133 

StrdnyuJr'T {ppArUcl pami snc ), 

261 -m 

Svnivke urtdliti pfimnclon. 123-1.24 
SU-rER Poultice, 222 
Sik TER Sweat, III 

$uh. hir.iiiL*inis {St.!) iiijiviii-Ti, 7i 1-H. 

40f 

of fluid tiicmpy, 307-306 

pffidilK I nr, 11, 46 

Subdural ii'.liniiiia.rai.ioiL 7 K 9 

SuhlLmwc- (fcntHnyL) K 56 

SnceuwlehdviH chkirule. 94 
StiOOffiTiil 1 >ui.l inyldioLii ic ddctflJek 

Sucralfate, ms t;nsrrnTTUict:*ul 

fiHXKGHU, 160-16 L, 161TN 
Sii.i. l1i - iS (p^eudieph^Jrlne L10 
SuLtK.^xyDex SJiamj>oo r 215 
S«u If a hfom m n¥t that I n e, piohlJblnd use 

erf, as L^xrr.il.libel drug, 22 
S.iNacetarnule. in topicaL i^phchalnLic 

pRpaffaik^iki, 203 

Sfeiliiiilimerhiixarric, 264 

pri 'kihited un: srf, utKlnUiel 
drug, 22 

Sulfaerhi - 'xp\Tiii’cine, ptnhibhod use 

ut, as cxlralabel Jn.ie, 22 

SmlfpifiLilInc. lor mll.iiTiiTiari iry Ixiwt-L 

disesue, 167 

S.iUmm.midiH, 241,24ITN 

prc-hihired i.ise* rrf, fbr lacrarinc liair, 1 
c.mle. 22 

Sulfur^ in dltfittpcO* arid nititnicnls, 

211, JtITN 

SupnCharAfet Pouxler and Liq uid, 
162 

Supemx ide J unurrane;, 171 
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SlLJiLTSltUnili'd N.»hltL'.'n. 59 

Siifirfdcn. 203 

Sirriack (dcauate EicliumX 164 

Bufecantfa). 102, L03-1-04 

fue hlh 4 Stitnefi£f7s I 64 
Surgical Absorbable Hie in cerate, + 32 

Sui^fil1£km(aX 28, 29 

defimrinns nd, 59 

SuMuin III Cuttle RuLiiSy 241 

Sweat, oicrcciWL»»f inccdut ice* in, 13 

SwBctEfiing agents, 4i 

Swine, vaccinal i;xix ai>J preventive 

be^lch pwgpiriiFi. for. 364-365.364b 
Symbiosis.. 251 

Syiribh »l ic tc laLiondiLyH 251-252 

Sympathetic (oire nergic) nervous 
lyiiurn. 70, 72, 75 
4ru gs acting uii, 80 
dhyjjttilocklnc ajwtofi In, H0-6I 

L'liuLtnr tn^masufi 75,76l, 77f 
famiimof, 75 
ncurntrBnwrfHffB erf, 77 

preying I ionic anJ ixijlgaiigLinifek 

fiber* of. 75 h 77f 
r^ccpTmnf, 75, 77, 77t. 78 

SympullioniLintlk a^mbs. Sic 

Adwnewlc aftwikm. 

Svmpri'cn.irii.-mTliixl, i~l dhe dinke, l 

Sy Lid Let Gf&atffih 292 
SyneUwOtlc Solurtofi, 292 

Synnnrhic Ucdendimle-X 253 
SyLiap»(i) 

Inctnrrpl nervous fintom. 73 

ganglionic. 70 

bmram LUuionSf 72-75,72f 

SyncnvM#r>§- H -1 nmECfTomcrk i 60 
Syncnrine {tleaKnothofiium p, 94 

SynefifjKs, with pyrcrtwiite, 274, 274TN 
SymvFlex. Tjl 

SyciDtic {DMEO nnJ. stvrcnJ X 2H4 

Syncwex C (HnadloVpHRMK n m- 

LmpUnrl, 190*19] 

Synuvi!* H (atnadk'Vtet«tcn.-™ 

Implant), 190 

SynovEX S < esir.v.1 ji:J. i'ie>i *.1 a t e mn* 
LiirpLtril), I 'X 1 -1 9 1 
Synrhi-ric pmf^crLiif, in bdh^vhoml 
[llfl IIMI ilMlIll ■ii|iy r '4* 

SynthruiJ (levothyn ixirne hxIhjcti), 

LH4 

SyrLnpeU), J2h«-J5b 

needle aiiadivd (u, 32f 

reading medical inn .MLiminr an, ^3li, 

JJf-J+f 

Li|>& available on, 32f 


Synipt&J, 29 

$ymp nrf ifvc.ic, I 55, I 55TN 

T 

T-Ci I (euthanasia ;iu'_'n*. I, 97 

Tj (llochycoftlnc Bodliim),. L85 

T+ (lEiiXwiiyjosiiLe sodium X 184-185 

TaUH(e), 28-29, 29f 
ooarinjj, with ^laiaJhlcsubscancw, 
3TTN 

■.Mill adinifi6iLr.il ion, 10 dot^-Bald 

taw, 36- 37. Mr". 37f 

sound ltt unsocmJ, 28, 29f 

TttliyanhvilulaCi). 130,134.138 

T«hywrd.w. 330 
TsKKilinicu, 345 
Tmanwt (dmccsdimT, 159 

Tii] gfoiul hvpi-rpl.id#, 1 1 5 

Takifc, 274 

TaL<Mn (pcncaiocln*), 88 

Taiwan-V [penrjjmcme), Hfl, 1ST 

Tttiiitok 217 
TamL-Od, 117 

Tapfimle l.mechiraunjole)., 185 

Tape* ■ iffiis. Sflfl Ceattid^. 

Task (dfchfofvotk 261 

Tavist ((cIejuqsIfik), 110 

Twlccf (c^taasdirtte), 234 
T^ldlfot [cdr^uldlnieSi, 134 
TBW (total body wutf ), 

TB7 (chkabcnd«olc), 253 

T.nJM. MimMiicLffM. im 

T.D.Kl Rockets, m 

Test Inftjtkjn CHnnule^ for oral 

.himinumninti <x ! iqnU 
nicdk;ition, 30TTN 

Tc*<?i^n UdoxscilllnS, 231 

Tel am I [cilecannarfe HCJlk 86 

Telmin \ iiw. , lx , nd,i:H 'lL , J. 251 
Tflmmrlc (meb^ndniLileO, 23 5 
Tdndendm, 72 , ?2f 

Teicraril-P *ilrimepr;i:icie and 
jpfedniKiLmc}, L08, II11 

Tenuril^P Tablets, 292 
Terapeiaiure eiquivalents, Fahrenheit/ 
{"iTsiui, 4 Hr 

Tuuipr.i (□cetzLcnroopbcri.l. 284 

Tanofmln 140 

Teiuilon (edmphoniiiJii), TN 
Tepoxaiin, 286 
TtrNjislinc, 80 

«m brnnehixliliuror, 109 
TtTlenjKliiue. I ]0 S 289 

Terminal bKHnchfole, 1031' 
Terminator. 271 
Tirr.Niiyeifi doirih^ leirnik 235 


TwUHterLTiK 

ior «Ax-i|£ht gain in iLiinintuuK, 

1«M9I 

in wei l; lit gpain pKHhiCC^. 

e 1 11 >>l h l' ■ ich-;ici .*s crtimil U‘.L 
substance, I79TN 
TevtOfUieriiJK- eypiiniatv, 178-179 

m n:ti cl,.LiL-.l arhlic.iriurij, ]_6 f 
T esbcHterune unanthatL', 124,178-379 

Tef-ieiMeriii K- pnpfootHi 178-179 

.let iim i>:, .ijuI mJhinrions, ]J6i 
Tetanus anti tew in, 151 

"lftaKalne F and tniac-aitn' 

hydroihlrrride 

■ 

antiifiL robial activity erf, 101TN 
InJecrabU- p«|»CBCk>nt of, 295 
:ls topical dphthalmie: arHstlvetics, 

20 J 

Tnacpdlne, 235. 235c 

Trtrjicyclkne |\reparatlons r 21-4 1 i6j 

235c 

adminlEtmcttn wees c.n, 136TN 

^dsnrrae «(focLs of, 235,236TN 
clinical utetof, 235 

arii'irrainilix ^riiin rn, tn luvr^,, 

234TN 

pliaMiiflcodyfianile.5 of. 234-235 
phurmncnkmerie^ of, 234 
TrtrJvji\In.T]>ymiiiilines. 261 -262^ 
267TN 

Tefnfiurdu'in, 273 

Thalatiutf-, 74, 741' 

Tlicia-l\ir *1 dmvhyLltnc). m 

ThffljpIvirlLinE, lOftrl 10 

inccracckm of. WLtli*ilie# 

ccKnmraily im^iI <Ijop^. 1ICTN 
HienUoiik 167 
Hit-f-ipeijiic drue moalcofinfi, 6 
in form nr km kkhuch lor, 5 Hi 
TtienfKutk inde x, ofdr.ii;, 14 

Tfiinbcudfl^nle. 253 

Ttiiiimine hydniehUirulL 1 h iraihun 

131X320, 380 
Hi to: id c dhircclc^. 14-1 

Iw hypenensinn afisncdatedl with 
fl'iwI dvalLinctuin^ 120 

precpurlcm in use, in cm«ina 

pUcenr-il thorder, G 20TN1 

Hiick^tLinp' a^eiilst 4l 
Thimemulp 24-H 
TliioFarhituures, 84-85, 65TN 
Tliinla fliupioDkli tablets), I 24 
Tb inpienral, 85 

e limifiLiiCL-.in of, and duratkin ol 

atiiens, 85c 
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ThumKetiEesia, in anallarv 

rreamienr of hr.irr failure, I -f^ 

Thnracine tchlurpmmaziniO, 62, 356 
Th lttji iile Spamuk. 156- 
I hree-w.iy valves. opr-ran on cd, > L Z. 

31 M 

Tlituflib*. ‘iyl-jptliiy,. 326, 330 
I hrcjn/hoenJ^ilKrn, J2 j6, 3.30 

Thri 'iiih.wtTj Topical Thittinbin 

Solution, 332 

I hnWhr-lyric drugs, 533 

ThrmiihuKime,, 332 
Thcomliuft, 326 

Thuja-Zinc Oxide Oinftment, 220 
Thycu-Fi>nn ( kv^diyrosme j* drum), 
194 

Thym-L (lev\ithy™iine sodium). 


Thvro-Tab {Ic^Tthyrcwlnc awtiumi), 

L-H4 

Thyroid 1B4-I86 

far hyperchyroldlmrL 165-186 
far hypotfiyinidmii, I84- I.S5 
regulatory accUH.^5- of, 184 
Tl iymlJ srimtihmiiy; fionriijj^: (TSII), 
174-175,185 

raefite and acitattof. 17 >r 

*1 'llymnnpin., I ft5 

Thyruxine, ll§4 

Thyrorine Tafttkxs (levorhyroKkTK- 

sivKnm ?, 3K4 

Tl lyi.nTiir 1 1 liyioi n.'pii i h L 45 

Twardllin, 23 3t 

dewoge drains of, 232 

Tklii, 26ft 

ear, rrn.-ilk-:ir i-.ici:-. Kir. 207 
cnvimnmi-nral control pnxlucr.s Kit, 

270-271 

uuecncides effeci ive ngnrnsr, 

272-275 

monililv application pfoduett fcw 

cftnrrolLii^g, 2?] - 272 
pivdilukd sprays fee, 16S, 270,, 

270TK 

products-lor, opotfurisinn af r 2&9t 
removing, c lent education about, 

2C-7TK 

Tig an. (tTiiTBeth□ ben:a mide HCI), 

L57 

TfhfpmmeHtlLa*. 66TN 
Tirnolol rnaLc-.vrr, § I 
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dlenca about* 114 TN 

Urinary alinliren, 124 
Utirary bladder. 5*e also Renal 
system. and urinary tract. 

neuiupmu: and nuviium Eugenic 


dieordertof, 125 

Urinary mtui'irnu-nce, 111, 125 
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